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Diamine Derivatives of Quinone and Uses 

Thereof 



This application claims priority of U.S. Provisional Application Serial 
No. 60/492,521, filed 5 August 2003, and 60/523,477, filed 19 November 
2003, and U.S. Application Serial No. 10/758,521, filed 15 January 2004, the 
disclosures of which are hereby incorporated by reference in their entirety. 



FIELD OF THE INVENTION 

The present invention relates to chemical agents affecting levels of 
15 gene expression in cellular systems, including cancer cells. In particular, the 
present invention relates to derivatives of quinone moiety, processes for their 
preparation, their use as antitumor drugs and phannaceutical compositions 
containing them as active ingredients. 

20 

BACKGROUND OF THE INVENTION 

Screening assays for novel drugs are based on the response of model 
cell based systems in vitro to treatment with specific compounds. Various 
25 measures of cellular response have been utilized, including the release of 
cytokines, alterations in cell surface markers, activation of specific enzymes, 
as well as alterations in ion flux and/or pH. Some such screens rely on 
specific genes, such as oncogenes or tumor suppressors. 
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Our approach to screening small molecule compounds as potential 
anticancer dmgs is based on the idea that for each specific tumor type, a unique 
signature set of genes, that are differentially expressed in tumor cells if 
compared to corresponding normal cells, can be established. The relatively 

5 small signature set, containing 10-30 genes, allows for easy, high throughput 
screening for compounds that can reverse the gene expression profile from 
patterns typical for cancer cells to patterns seen in nomial cells. As a part of our 
efforts to provide new diversified compounds for high throughput gene 
expression screening, we designed and synthesized a number of novel 

1 0 derivatives of quinones. Gene expression screening and subsequent cytotoxicity 
screening revealed that some of the compounds possess biological activity. 
Consequent, more detailed structure-activity relationship studies led to the 
discovery of compounds of fonnula I as new small molecule agents having 
antineoplastic activity. 

15 

BRIEF SUMMARY OF THE INVENTION 

In one aspect, the present invention relates to novel organic 
compounds, derivatives of quinone, that have the ability to function as gene 
20 expression modulators for genes found in cancer cells, especially genes 
involved in misregulated signal transduction pathways typical for cancer such 
as colon and breast canceiB. 

In one embodiment of the present invention, the compounds disclosed 
25 herein are able to up regulate genes found to be up regulated in nomial (i.e., 
non-cancerous) cells versus cancer cells, especially colon and breast cancer 
cells, thereby producing an expression profile for said gene(s) that more 
resembles the expression profile found in normal cells, in another 
embodiment, the compounds disclosed herein are found to down regulate 
30 genes found to be up regulated in cancer cells, especially colon and breast 
cancer cells, relative to normal (i.e., non-cancerous) cells thereby producing 
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an expression profile for said gene(s) that more resembles the expression 
profile found in normal cells. Thus, in addition to activity in modulating a 
particular gene that may or may not have a major role in inducing or 
sustaining a cancerous condition, the agents disclosed herein also find value 

5 in regulating a set of gene whose combined activity is related to a disease 
condition, such as cancer, especially colon and breast cancer, including 
adenocarcinoma of the colon. Thus, while an overall set of genes is 
modulated, the effect of modulating any subset of these may be 
disproportionately large or small with respect to the effect in ameliorating the 

10 overall disease process. Consequently, different disease conditions may rely 
on different subsets of genes to be active or inactive as a basis for the overall 
disease process. 

Thus, the present invention relates to novel organic compounds that 
1 5 have the ability to function as gene modulators for genes found in normal (i.e., 
non-cancer) cells and which genes are found to be up regulated or down 
regulated in nomrial cells, especially colon and breast cells. Such an effect 
may prevent a disease condition, such as cancer, from arising in those 
othen/vise more susceptible to such a condition. In one such embodiment, 
20 administration of one or more of the agents disclosed herein may succeed in 
preventing a cancerous condition from arising. 

In other embodiments, the agents disclosed herein find use in 
combination with each other as well as with other agents, such as where a 
25 mbcture of one or more of the agents of the present invention are given in 
combination or where one or more of the agents disclosed herein is given 
together with some other already known therapeutic agent, possibly as a 
means of potentiating the affects of such known therapeutic agent or vice 
versa. 

30 

The present invention also relates to processes of preventing or 
treating disease conditions, especially cancer, most especially colon and 
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breast cancer, by administering to a subject, such as a mammal, especially a 
human, a therapeutically active amount of one or more of the agents 
disclosed herein, including where such agents are given in combination with 
one or more known therapeutic agents. 



DEFINITIONS 



The following is a list of definitions for terms used herein. 

10 

"Acyl" or "carbonyl" is a radical fomned by removal of the hydroxy from 
a carboxylic acid (i.e., R-C(=0)-). Preferred acyl groups include (for example) 
acetyl, fomnyl, and propionyl. 



15 "AlkyI" is a saturated hydrocarbon chain having 1 to 15 carbon atoms, 

preferably 1 to 10, more preferably 1 to 4 carbon atoms. "Alkene" is a 
. hydrocarbon chain having at least one (preferably only one) carbon-carbon 
double bond and having 2 to 15 carbon atoms, preferably 2 to 10, more 
preferably 2 to 4 carbon atoms. "Alkyne" is a hydrocarbon chain having at 

20 least one (preferably only one) carbon-carbon triple bond and having 2 to 15 
carbon atoms, preferably 2 to 10, more preferably 2 to 4 carbon atoms. AlkyI, 
alkene and alkyne chains (refenred to collectively as "hydrocarbon chains") 
may be straight or branched and may be unsubstituted or substituted. 
Prefenred branched alkyi, alkene and alkyne chains have one or two 

25 branches, preferably one branch. Prefenred chains are alkyl. AlkyI, alkene 
and alkyne hydrocarbon chains each may be unsubstituted or substituted with 
from 1 to 4 substituents; when substituted, prefen-ed chains are mono-, di-, or 
tri-substituted. Alkyl, alkene and alkyne hydrocarbon chains each nriay be 
substituted with halo, hydroxy, aryloxy (e.g., phenoxy), heteroaryloxy, acyloxy 

30 (e.g., acetoxy), carboxy, aryl (e.g., phenyl), heteroaryl, cycloalkyi, 
heterocycloalkyi, spirocycle, amino, amido, acylamino, keto, thioketo, cyano. 
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or any combination thereof. Preferred hydrocarbon groups include methyl, 
ethyl, propyl, isopropyl, butyl, vinyl, ally!, butenyl, and exomethylenyl. 

Also, as referred to herein, a "lower" alkyi, alkene or alkyne moiety 
5 (e.g., "lower alkyI") is a chain comprised of 1 to 6, preferably from 1 to 4, 
carbon atoms in the case of alkyI and 2 to 6, preferably 2 to 4, carbon atoms 
in the case of alkene and alkyne. 

"Alkoxy" is an oxygen radical having a hydrocarbon chain substituent, 
10 where the hydrocarbon chain is an alkyI or alkenyl (i.e., -0-alkyl or -O- 
alkenyl). Preferred alkoxy groups include (for example) methoxy, ethoxy, 
propoxy and allyloxy. 

"Aryl" Is an aromatic hydrocarbon ring. Aryl rings are monocyclic or 
15 fused bicycllc ring systems. Monocyclic aryl rings contain 6 carbon atoms in 
the ring. Monocyclic aryl rings are also referred to as phenyl rings. Bicyclic 
aryl rings contain from 8 to 17 cariDon atoms, preferably 9 to 12 cart)on atoms, 
in the ring. Bicyclic aryl rings include ring systems wherein one ring is aryl 
and the other ring is aryl, cycloalkyi, or heterocycloakyl. Preferred bicyclic 
20 aryl rings comprise 5-, 6- or 7-membered rings fused to 5-, 6-, or 7- 
membered rings. Aryl rings may be unsubstituted or substituted with from 1 
to 4 substituents on the ring. Aryl may be substituted with halo, cyano, nitro, 
hydroxy, carboxy, amino, acylamino, alkyI, heteroalkyi, haloalkyi, phenyl, 
aryloxy, alkoxy, heteroalkyloxy, carbamyl, haloalkyi. methylenedioxy, 
25 heteroaryloxy, or any combination thereof. Prefenred aryl rings include 
naphthyl, tolyl, xylyl, and phenyl. The most preferred aryl ring radical is 
phenyl. 

"Aryloxy" is an oxygen radical having an aryl substituent (i.e., -0-aryl). 
30 Preferred aryloxy groups include (for example) phenoxy, napthyloxy, 
methoxyphenoxy, and methylenedioxyphenoxy. 
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Xycloalkyl" is a saturated or unsaturated hydrocarbon ring. CycloalkyI 
rings are not aromatic. CycloalkyI rings are monocyclic, or are fused, spiro, or 
bridged bicyclic ring systems. Monocyclic cycloalkyi rings contain from about 
3 to about 9 carbon atoms, preferably from 3 to 7 carbon atoms, in the ring. 
5 Bicyclic cycloalkyi rings contain from 7 to 17 carbon atoms, preferably from 7 
to 12 carbon atoms, in the ring. Preferred bicyclic cycloalkyi rings comprise 
4-, 5- 6- or. 7-membered rings fused to 5-, 6-, or 7-membered rings. 
CycloalkyI rings may be unsubstituted or substituted with from 1 to 4 
substituents on the ring. CycloalkyI may be substituted with halo, cyano, alkyi, 
10 heteroalkyi, haloalkyi, phenyl, keto, hydroxy, carboxy, amino, acylamino, 
aryloxy, heteroaryloxy, or any combination thereof. Prefenred cycloalkyi rings 
include cyclopropyl, cyclopentyl, and cyclohexyl. 

"Halo" or "halogen" is fluoro, chloro, bromo or iodo. Preferred halo are 
15 fluoro, chloro and bromo; more preferred typically are chloro and fluoro, 
especially fluoro. 

"Haloalkyi" is a straight, branched, or cyclic hydrocarbon substituted 
with one or more halo substituents. Prefenred are C1-C12 haloalkyls; more 
20 preferred are C-j-Ce haloalkyls; still more preferred still are C1-C3 haloalkyls. 
Prefenred halo substituents are fluoro and chloro. The most prefenred 
haloalkyi is trifluoromethyl. 

"Heteroatom" is a nitrogen, sulfur, or oxygen atom. Groups containing 
25 more than one heteroatom may contain different heteroatoms. 

"Heteroalkyi" is a saturated or unsaturated chain containing carbon and 
at least one heteroatom, wherein no two heteroatoms are adjacent. 
Heteroalkyi chains contain from 2 to 15 member atoms (carbon and 
30 heteroatoms) in the chain, preferably 2 to 10, more preferably 2 to 5. For 
example, alkoxy (i.e., -0-alkyl or -0-heteroalkyl) radicals are included in 
heteroalkyi. Heteroalkyi chains may be straight or branched. Preferred 
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branched heteroalkyi have one or two branches, preferably one branch. 
Preferred heteroalkyi are saturated. Unsaturated heteroalkyi have one or 
more carbon-carbon double bonds and/or one or more carbon-carbon triple 
bonds. Preferred unsaturated heteroalkyls have one or two double bonds or 
5 one triple bond, more preferably one double bond. Heteroalkyi chains may be 
unsubstituted or substituted with from 1 to 4 substituents. Preferred 
substituted heteroalkyi are mono-, di-, or tri-substituted, Heteroalkyi may be 
substituted with lower alkyi, haloalkyi, halo, hydroxy, aryloxy, heteroaryloxy, 
acyloxy, carboxy, monocyclic aryl, heteroaryl, cycloalkyi, heterocycloalkyi, 

10 spirocycle, amino, acylamino, amido, keto, thioketo, cyano, or any 
combination thereof. Where a group is described, for example, as an alkyI 
derivative, such as "-ethylpyridine" the dash indicate point of attachment of 
the substituent Thus, "-ethylpyridine" means attachment of ethylpyridine via 
the ethyl portion of the group whereas "ethylpyridine-" means attachment via 

15 the pyridinyl ring. 

"Heteroaryl" is an aromatic ring containing cariDon atoms and from 1 to 
about 6 heteroatoms in the ring. Heteroaryl rings are monocyclic or fused 
bicyclic ring systems. Monocyclic heteroaryl rings contain from about 5 to 

20 about 9 member atoms (carbon and heteroatoms), preferably 5 or 6 member 
atoms, in the ring. Bicyclic heteroaryl rings contain from 8 to 17 member 
atoms, preferably 8 to 12 member atoms, in the ring. Bicyclic heteroaryl rings 
include ring systems wherein one ring is heteroaryl and the other ring is 
aryl, heteroaryl, cycloalkyi, or heterocycloalkyi. Preferred bicyclic 

25 heteroaryl ring systems comprise 5-, 6- or 7-membered rings fused to 5-, 
6-, or 7-membered rings. Heteroaryl rings may be unsubstituted or 
substituted with from 1 to 4 substituents on the ring. Heteroaryl may be 
substituted with halo, cyano, nitro, hydroxy, carboxy, amino, acylamino, alkyI, 
heteroalkyi, haloalkyi, phenyl, alkoxy, aryloxy, heteroaryloxy, or any 

30 combination thereof. Prefered heteroaryl rings include, but are not limited to, 
the following: 
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Furan Thiophene Pyrrole Pyrazole Imidazole Oxazole Isoxazole 

0 ►6- "5 C} 

Isothiazole Thiazole 1 ,2,5-Thiadiazole 1.2,3-Triazole 1.3,4-Thladlazole Furazan 




1,2,3-Thiadiazole 1,2,4-Thladlazole Benzotrlazole 1,2,4-Triazole Tetrazole 

>Ci ^.i' 

N-N N-N N-N 

1,2.4-Oxadiazole 1,3,4-Oxadiazole 1,2,3.4-Oxatriazole 1,2,3,4-Thiatriazole 1,2,3.5-Thiatriazole 

%^ oo 

1,2,3,5-Oxatriazole 1,2,3-Triazine 1,2,4-Triazine 1,2,4,5-Tetrazlne Dibenzofuran 




Pyridine Pyridazme Pyrimldine Pyrazine 1,3,5-Triazlne Indolizine Indole 




Isoindole Benzofuran Benzothlophene 1H-lndazole Purine Quinollne 



Benzimidazole Benzthiazole Benzoxazole Pterldine Carbazole 




Isoquinoline Cinnoline Phthalazine Quinazoline Quinoxaiine 1,8-Napthypyridine 
10 Acridine Phenazine 
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"Heteroaryloxy" is an oxygen radical having a heteroaryi substituent 
(i.e.. -0-heteroaryl). Prefenred heteroaryloxy groups include (for example) 
pyridyloxy, furanyloxy, (thiophene)oxy, (oxazoie)oxy, (thiazole)oxy, 
(isoxazole)oxy, pyrmidinyloxy, pyrazinyloxy, and benzothiazolyloxy. 

5 

"HeterocycloalkyI" is a saturated or unsaturated ring containing carbon 
atoms and from 1 to about 4 (preferably 1 to 3) heteroatoms in the ring. 
' HeterocycloalkyI rings are not aromatic. HeterocycloalkyI rings are 
monocyclic, or are fused, bridged, or spiro bicyclic ring systems. Monocyclic 

10 heterocycloalkyi rings contain from about 3 to about 9 member atoms (carbon 
and heteroatoms), preferably from 5 to 7 member atoms, in the ring. Bicyclic 
heterocycloalkyi rings contain from 7 to 17 member atoms, preferably 7 to 12 
member atoms, in the ring. Bicyclic heterocycloalkyi rings contain from 
about 7 to about 17 ring atoms, preferably from 7 to 12 ring atoms. 

15 Bicyclic heterocycloalkyi rings may be fused, spiro, or bridged ring 
systems. Preferred bicyclic heterocycloalkyi rings comprise 5-, 6- or 7- 
membered rings fused to 5-. 6-, or 7-membered rings. HeterocycloalkyI 
rings may be unsubstrtuted or substituted with from 1 to 4 substituents on the 
ring. HeterocycloalkyI may be substituted with halo, cyano, hydroxy, carboxy, 

20 keto, thioketo, amino, acylamino, acyl, amido. alkyi, heteroalkyi, haloalkyl. 
phenyl, alkoxy, aryloxy or any combination thereof. Prefenred substituents on 
heterocycloalkyi include halo and haloalkyl. Prefenred heterocycloalkyi rings 
include, but are not limited to, the following: 

Do unh a or 0 c!> 00 

Oxirane Aziridine Oxetane Azetldine Tetrahydrofuran Pyrrolidine 3H-lndole 

0 O 0 

25 1,3-Dioxolane 1,2-Dithiolane 1 ,3-Dithiolane 4,5-Dihydroisoxazole 2,3-Dihydroisoxazole 

A" 0 0 0 CO 

Pyrazolidine 2W-Pyran 3,4-Dihydro-2H-pyran Tetrahydropyran 2W-Chromene 
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CC>*X)c!: 0 0 Q 

O H 
Chromone Chroman Piperidine Morpholine 4H-1,30xazine 6H-1 ,3-Oxa2ine 




5.6-dihyclrD-4H-1,3-oxazine 4H-3,1-ben20xazine Phenothiazine I.S-Dioxane 

□•:) 6 0 0 a:> 

Cepham Piperazine Hexahydroazepine 1,3-Dithiane 1,4-Dioxane Penem 

H H H 

^^^^ S o o NHa 

Coumarin Thiomorpholine Uracil Thymine Cytosine Thiolane 

cc- 00° 0 0 6" 

5 2.3-Dihydro-1H-lsoindole Phthalan 1.4-Oxathiane 1,4-Dithiane hexahydro-Pyridazine 

1 ,2-Benzlsothiazoline Benzylsultam 

While alkyi, heteroalkyi, cycloalkyi, and heterocycloalkyi groups may be 
substituted with hydroxy, amino, and amido groups as stated above, the 
1 0 following are not envisioned in the invention: 

Enols (OH attached to a carbon bearing a double bond). 

Amino groups attached to a carbon bearing a double bond (except for 
1 5 vinylogous amides). 
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More than one hydroxy, amino, or amido attached to a single carbon 
(except where two nitrogen atoms are attached to a single carbon atom and 
all three atoms are member atoms within a heterocycloalkyl ring). 

5 Hydroxy, amino, or amido attached to a carbon that also has a 

heteroatom attached to it. 

A "pharmaceutically-acceptable salt" is a cationic salt formed at any 
acidic (e.g., carboxylic acid) group, or an anionic salt formed at any basic 

10 (e.g., amino) group. Many such salts are known in the art, as described in 
World Patent Publication 87/05297, Johnston et al., published September 11, 
1987 incorporated by reference herein. Prefen-ed cationic salts include the 
alkali metal salts (such as sodium and potassium), and alkaline earth metal 
salts (such as magnesium and calcium) and organic salts. Prefen-ed anionic 

15 salts include the halldes (such as chloride salts), sulfonates, carboxylates, 
phosphates, and the like. 

Such salts are well understood by the skilled artisan, and the skilled 
artisan is able to prepare any number of salts given the knowledge in the 
20 art. Furthermore, it is recognized that the skilled artisan may prefer one 
salt over another for reasons of solubility, stability, formulation ease and 
the like. Detenmination and optimization of such salts is within the purview 
of the skilled artisan's practice. 

25 A "solvate" is a complex formed by the combination of a solute (e.g., 

a metalloprotease inhibitor) and a solvent (e.g., water). See J. Honig et 
al.. The Van Nostrand Chemist's Dictionary , p. 650 (1953). 
Pharmaceutically-acceptable solvents used according to this invention 
include those that do not interfere with the biological activity of the 

30 metalloprotease inhibitor (e.g., water, ethanol, acetic acid, N,N- 
dimethylformamide and others known or readily determined by the skilled 
artisan). 



11 



wo 2005/016264 



PCT/US2004/024775 



The terms "optical Isomer", "stereoisomer", and "diastereomer" iiave 
the accepted meanings (see, e.g., Hawlev's Condensed Chemical 
Dictionary . 11th Ed.). The illustration of specific protected forms and other 
derivatives of the compounds of the instant invention is not intended to be 
5 limiting. The application of other useful protecting groups, salt fonns, etc. 
Is within the ability of the skilled artisan. 



DETAILED SUMMARY OF THE INVENTION 

10 

The present invention relates generally to a compound having the 
structure: 



15 




O Rt 



Formula I 



wherein 

W, X, Y and Z are each selected from a bond, CH, C-Rs, C-R9, C-R10. C- 
20 R11, O (oxygen), N (nitrogen) and S (sulfur) and no more than two of W, X, 
Y and Z are simultaneously 0, N and S; 

and wherein, Rs, R9, R10, R11 each may be hydrogen, 
hydroxy!, sulfhydryl, alkoxy, thioalkoxy, alkyi, halogen, CN, 
CF3, NO2, COOR12, CONR12R13, NR12R13. NR12COR13, 
25 NR12SO2R13, and NR14CONR12R13; 
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wherein R12, R13 and Ru are hydrogen, alkyi, heteroalkyi, 
aryl. arylalkyi, heteroaryl, heteroarylalkyi, cycloalkyi, or 
heterocycloalkyi; 

NR12R13 may fonn a substituted or unsubstituted, mono or 
5 bicyclic rings, with one to four heteroatoms selected from 

N, O and S; 

and wherein, R12 and Ru may forni a 4, 5, 6 or 7- 
membered cyclic ring system; 



10 and wherein Ri, R2. R3, R4, and R5 are each selected from: 

hydrogen, alkyI, 

substituted or unsubstituted phenyl or polyaromatic rings, 
substituted or unsubstituted heteroaromatic, with hetero 
atom(s) as N, O, S, 
1 5 substituted or unsubstituted aralkyi, 

substituted or unsubstituted cycio or polycycio hydrocarbon 
and mono or polyheterocycle (3-8 atoms per ring) with one 
to four hetero atoms as N, O, or S; and 
wherein said substitutions are selected from hydroxyl, 
20 sulfhydryl, alkoxy, thioalkoxy, alkyI, halogen, CN, CF3, NO2, 

COOR12. CONR12R13. NR12R13. NR12COR13, NR12SO2R13. 
and NR14CONR12R13; 

wherein R12, R13 and Ru are each selected from 
hydrogen, alkyI, heteroalkyi, aryl, arylalkyl. heteroaryl, 
25 heteroarylalkyi, cycloalkyi, and heterocycloalkyi; 

NR12R13 is also substituted or unsubstituted, mono or 
bicyclic rings with one to four heteroatoms selected 
from N, O and S; 

and wherein R12 and Ru may, in one embodiment, 
30 form a 4, 5, 6 or 7-membered cyclic ring system; 



and wherein Ri, R4, R5, Re and R7 may also be selected from: 
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10 



15 



^16 



-NR17R18 > 



-1 n 



r 

c— 



R16 



-NR19COR17 



J n 



r 
I 

Ri6 



-NR19CONR17R18 ; 



J- 



Rl5 

C — 



-NR19SO2R17 y 



-I n 



R16 



-sRt7 ; 



Rl5 

•c — 

I 

R16 

Rl5 

c — 
R16 



-OCONR17R18 • 



J n 

Rl5 

C 



R16 



-0R17 ; 



-COOR17 ; 



J n-l 



Rl5 

-c- 



Rie 



-CONRi7Ri8 ' 



n-1 



wherein n is 2. 3 or 4 and R15, Rie, R17. R18 and R19 are 
selected from hydrogen, alkyi, cycloalkyl, unsubstituted or 
substituted aryl, unsubstituted or substituted heteroaryl, 
and unsubstituted or substituted all<ylaryl; 
and NR17R18 may also be a substituted or unsubstituted, 
mono or bicyclic ring with one to four heteroatoms selected 
from N, O and S; 

and wherein R17 and Rig may form a 4, 5, 6 or 7-membered 
cyclic ring system; 

and wherein R4 is also selected from -COR13, -SO2R13, - 
CONR12R13, and -C(=NRi9)NRi7Ri8; 

wherein Re and R7 may also each be selected from: 
alkyi, 

substituted and unsubstituted phenyl or polyaromatic, 
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substituted and unsubstituted heteroaromatic rings with 
hetero atoms selected from N, O and S, 
substituted and unsubstituted aralicyl, 
substituted and unsubstituted, cyclic or polycyciic 
5 hydrocarbon and mono or polyheterocyclic rings, each of 3- 

8 atoms, said heterocycle having one to four hetero atoms 
selected from N, O and S; and 

wherein substitutions are selected from hydroxyl, 
sulfhydryl, alkoxy, thioalkoxy, alkyi, halogen, CN, CF3, NO2, 
10 COOR12, CONR12R13. NR12R13. NR12COR13, NR12SO2R13, 

NR14CONR12R13; 

wherein R12, R13 and R14 are each selected from 
hydrogen, alkyI, heteroalkyi, aryl, arylalkyi, heteroaryl, 
heteroarylalkyi, cycloalkyi, and heterocycloalkyi; 
15 NR12R13 is also unsubstituted, monosubstituted or 

polysubstituted mono or bicyclic ring with one to four 
heteroatoms such as N, O, S; 

and wherein NR4R5 and NReRz may each form a substituted or unsubstituted, 
20 mono or bicycllc ring comprising one to four heteroatoms selected from N, O 
and S and wherein said N may also be substituted or unsubstituted, 

and including salts of any of the above-recited structures. 

25 in another prefenred embodiment, Ri. R2. Rs, R4, and R5 are each 

selected from hydrogen, alkyI, substituted or unsubstituted phenyl, substituted 
or unsubstituted polyaromatic, and substituted or unsubstituted 
heteroaromatic comprising one or more hetero atom(s) selected from N, O 
and S. 

30 

In another preferred embodiment, Ri, R2, R3, R4, and R5 are each 
selected from substituted or unsubstituted aralkyi, substituted or unsubstituted 
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cycio or polycycio hydrocarbon or mono or polyheterocycle (3-8 atoms per 
ring) with one to four hetero atoms selected from N, O and S. 

In any of these preferred embodiments, substitutions are selected from 
5 hydroxyl, sulfhydryl, lower alkoxy (1-6 carbon), lower thioalkoxy (1-6 carbon), 
lower aikyi (1-6 carbon), halogen, CN, CF3, NO2, COOR12, CONR12R13, 
NR12R13, NR12COR13, NR12SO2R13, and NR14CONR12R13, wherein R12, R13 
and Ri4 are hydrogen, alkyl, heteroalkyl, aryl, arylalkyl, heteroaryl, 
heteroarylalkyi, cycloalkyi, or heterocycloalkyl. In a further preferred 
10 embodiment of the foregoing, R12 and Ru fomi a 4, 5, 6 or 7-member cyclic 
ring system. 

In a further preferred embodiment, NR12R13 forms a substituted or 
unsubstituted mono or bicyclic ring comprising one to four heteroatoms 
15 selected from N, O and S. 

In one preferred embodiment, Ri, R4, Rs, Re and R7 are each selected 

from: 
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^16 



-CONR17R18 * 
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wherein n is 2, 3 or 4 and R15, Rie. R17, R18 and R19 are selected from 
hydrogen, lower alkyi, cycloalkyi, substituted and unsubstituted aryl, 
substituted or unsubstituted heteroaryl, and substituted or unsubstituted 
alkylaryl. In a prefenred embodiment thereof, NR17R18 is fomas a substituted or 
unsubstituted, mono or bicyclic ring comprising one to four heteroatoms 
selected from N, O and S. In another prefen-ed embodiment thereof, R17 and 
Ri9 form a 4, 5, 6 or 7-membered cyclic ring system. 

In a preferred embodiment of the compounds of Fomnula I, W and Z 
are each selected from C-Rs, C-Rn and N, and X and Y are each selected 
from C-R9 and C-R10. In another preferred embodiment, X and Y are each 
selected from C-Rg, C-R10 and N and wherein W and Z are each selected 
from C-Ra and C-Rn. In another preferred embodiment, W is C-Rs or N, and 
X, Y and Z are each selected from C-Rg, C-Rioand C-Rn. 



Where a position in a structure, such as W, X, Y or Z, or a substituent, 
such as an R group, as recited above, is described as selected from, it means 
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that each of W, X. Y and Z, or R. can be selected from the indicated group of 
structures or atoms and each is selected independently of the others unless it 
is expressly stated herein to be othenwise. By "independenf is meant that the 
selection of one substituent does not limit the range of selection for another 
5 substituent, unless expressly stated as such. For example, where X and Y are 
selected from a range of atoms, such as N, O and S, then X and Y may be the 
same or different and the selection of one does not limit the range of the 
other. Thus, if X is nitrogen then Y can still be N, O or S. 

10 Where a position, for example, in a ring, is described as being selected 

from "a bond" etc., this means that the position is not occupied by an atom. 
Thus, if in Fomnula I, X is a bond, then the ring with W. X, Y and Z is a 5 
membered ring instead of a 6 membered ring. 

15 In a prefenred embodiment, NR4R5 and/or NReR? of Formula I form(s) a 

piperazlne ring, preferably an N-acetylpiperazinyl group. 

In a prefenred embodiment, -NR4R5 and/or -NReR? of Fomiula I is a 
substituted or unsubstituted morpholinyl group. In a highly preferred 
20 embodiment thereof. Re and R7 are both hydrogen. In a most prefenred 
embodiment, R2 and R3 are both hydrogen and -NR4R5 fomns an 
unsubstituted morpholinyl group. 

In a prefenred embodiment, NR4R5 and/or HRqR? of Fomnula I is a 
25 piperidine ring, preferably a substituted piperidine ring, most preferably 4-^ 
hydroxypiperidine. 

In a highly preferred embodiment of any of the staictures of the present 
invention, Ri, Re and R7 of Formula I are each methyl. 
30 In another preferred embodiment of the compounds of the invention, Z 

is C-R11 or N and W, Y and Z are each selected from C-Ra, C-R9 and C-R10. In 
one embodiment of the latter, X is C-Rg or N and W, Y and Z are each 
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selected from C-Ra, C-Rio and C-Rn. In a preferred embodiment of the 
latter Y is C-R10 or N and W, X, and Z are each selected from CH, C-Rs, C-R9 
and C-R11. In a most preferred embodiment thereof, W, X, Y and Z are each 
selected from CH, C-Rs. C-Rg, C-Rioand C-Rn, most preferably where W X, 
5 Y and Z are each CH (thereby forming a phenyl ring). 

In another preferred embodiment of the compounds of the invention, R2 
and R3 are selected from hydrogen, lower alkyi (1-6 carbon) or aryl. In a 
further preferred embodiment of the compounds of the invention, Ri is 

10 selected from hydrogen, alkyI, cycloalkyi, unsubstituted or substituted phenyl, 
unsubstltuted or substituted benzyl, -methylpyridine, -ethylpyrldine, 
methylindole, -ethylindole, alkoxyethyl-, hydroxyethyl-, N,N-dialkyl-ethyl, N,N- 
dialkyl-propyl, -methylpyn-ole, -ethylpynrole. -methylfuran, Hsthylfuran, - 
alkylmorpholine, -alkylplperlzine, -alkypiperidine, and -alkylpyrolidine and 

15 wherein R2 and R3 are selected from hydrogen, lower alkyI (1-6 carbons) and 
aryl. 

In another prefen-ed embodiment of the compounds of the invention, R4 
and R5 are each selected from hydrogen, alkyI, cycloalkyi, unsubstituted or 

20 substituted phenyl, unsubstituted or substituted benzyl, -methylpyridine, - 
ethylpyrldine, -methylindole, -ethylindole, alkoxyethyl-, hydroxyethyl-, N,N- 
dialkyl-ethyl-, N,N-dialkyl-propyl-, -methylpyn-ole, -ethylpynrole, -methylfuran, - 
ethylfuran, -alkylmorpholine, -alkylpiperizine, -alkypiperidine, and - 
alkylpyrrolidine. and wherein R2 and R3 are selected from hydrogen, lower 

25 alkyI (1-6 carbon) and aryl. 

In another preferred embodiment of the compounds of the invention, Re 
and R7 are selected from alkyI, cycloalkyi, unsubstituted or substituted phenyl, 
unsubstituted or substituted benzyl, -methylpyridine, -ethylpyrldine, - 
30 methylindole, -ethylindole, alkoxyethyl-, hydroxyethyl-, N,N-dialkyl-ethyl, N,N- 
dialkyl-propyl, -methylpyrrole, -ethylpyrrole, -methylfuran, -ethylfuran, - 
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alkylmorpholine, -alkylpiperlzine. -alkypiperidine, and -alkylpyrrolidine, and R2 
and R3 are each selected from hydrogen, lower alky! (1-6 carbons) and aryl. 

In other preferred embodiments, R2 and R3 are selected from 
5 hydrogen, lower alkyi (1-6 carbon) and aryl, wherein Ri, R4and R5 are each 
selected from hydrogen, alkyi, cycloalkyi, unsubstituted or substituted phenyl, 
unsubstituted or substituted benzyl, -methylpyridine, -ethylpyridine, - 
methylindole, -ethylindole, alkoxyethyl-, hydroxyethyl-, N,N-dialkyl-ethyl-, N,N- 
dialkyl-propyl-, -methylpyrrole, -ethylpyrrole, -methylfuran, -ethylfuran, - 

10 alkylmorpholine, -alkylpiperizine, -alkypiperidine, and -alkylpyrrolidine, and 
wherein R2 and R3 are selected from hydrogen, lower alkyi (1-6 carbon) or 
aryl and wherein Re and R7 are selected from alkyi, cycloalkyi, unsubstituted 
or substituted phenyl, unsubstituted or substituted benzyl, -methylpyridine, - 
ethylpyridine, -methylindole, -ethylindole, alkoxyethyl-, hydroxyethyl-, N,N- 

15 dialkyl-etiiyl, N,N-dialkyl-propyl, -methylpyrrole, -ethylpyrrole, -methylfuran, - 
ethylfuran, -alkylmorpholine, -alkylpiperizine, -alkypiperidine, and - 
alkylpyn-olidine. 



20 having Fonmuia 1, R2 and R3 are each selected from hydrogen and alkyi, and 
wherein R4 and Re are each selected from alkyi and 



In another preferred embodiment of the compounds of the Invention 




n 



— NR17R18 



25 



wherein n is 2 ,3 or 4 and wherein one or both of R5 and R7 is alkyi, 
preferably both, and in either case most preferably wherein the alkyi is 
metiiyl. 
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In another prefenred embodiment of Fonmula I, Ri is all<yl while R2 and 
R3 are each selected from hydrogen and alkyl. and R4 and Re are each 
selected from alkyl and 



Rl5 

-C— 

I 

R16 



-NR17R18 



n 



10 



wherein n is 2, 3 or 4 and one or both of R5 and R? is alkyl, preferably 
both, and in either case most preferably wherein the alkyl is methyl. 

In another preferred embodiment of Fonnula 1, R2 and R3 are each 
selected from hydrogen and alkyl while R4and Re are each selected from alkyl 
and 



15 
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-c — 
R16 



— N 



Rl7 



n 



Rl9 



where n is 2, 3 or 4 and one or both of R5 and R7 is alkyl. preferably 
both, and in either case most preferably wherein the alkyl is methyl. 



20 In another preferred embodiment of Fomiula 1, R2 and R3 are each 

selected from hydrogen and alkyl. wherein R4 and Re are each selected from 
alkyl and 



Rl5 

R16 



N. 



-N 



R18 



Rl9 
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where n is 2, 3 or 4 and at least one of Rs and R? is ailcyi, preferably 
both, and in either case most preferably wherein the alkyi is methyl. 

In another preferred embodiment of Fonnula 1, Ra and Rs are each 
selected from hydrogen and alkyI, and R4 and R$ are each selected from alkyI 
and 



Rl5 

-c— 
I 

R16 



Rl7 



N 



n 



Rl9 



10 



where n is 2, 3 or 4 and at least one of R5 and R7 is alkyI, preferably 
both, and in either case most preferably wherein the alkyI is methyl. 



In another preferred embodiment of Fonnula 1, R2 and R3 are each 
selected from hydrogen and alkyI, and R4 and R6 are each selected from 
15 alkyland 



-c— 



R16 



— rji-s-Ri7 

n R19O 



20 wherein n is 2, 3 or 4 and wherein one or both of R5 and R? is alkyI, 

preferably both, and in either case most preferably wherein the alkyI is 
methyl. 

In another preferred embodiment of Fomiula 1, R2 and R3 are each be 
25 hydrogen or alkyI, R4 and Re are each selected from alkyI and 
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R 

I 

-C 



15 



16 



— 0-Ri7 
n 



where n is 2, 3 or 4 and one or both of R5 and R7 is alkyi, and in either 
5 case most preferably wherein the alkyI is methyl. 

In separate embodiments, the present invention encompasses 
compounds having a structure found in Table 1 including salts thereof, a 
compound having a structure of Table 2 including salts thereof, a compound 

10 having a structure of Table 3 including salts thereof, a compound having a 
structure of Table 4 including salts thereof, a compound having a structure of 
Table 5 including salts thereof, a compound having a structure of Table 6 
including salts thereof, a compound having a structure of Table 7 including 
salts thereof, a compound having a structure of Table 8 including salts 

15 thereof, a compound having a structure of Table 9 including salts thereof, a 
compound having a structure of Table 11 including salts thereof, a compound 
having a structure of Table 12 including salts thereof, a compound having a 
structure of Table 13 including salts thereof, a compound having a staicture of 
Table 14 including salts thereof, a compound having a structure of Table 15 

20 including salts thereof, a compound having a structure of Table 16 including 
salts thereof, a compound having a structure of Table 17 including salts 
thereof, and a compound having a structure of Table 18 including salts 
thereof, and in each case most preferably phamiaceutically acceptable salts 
thereof. It is to be understood that each of the structures defined in each of 

25 these tables is considered to be a separate and prefenred embodiment of the 
present invention. 

In another aspect, the present invention relates to compositions of any 
of the compounds of the invention, preferably wherein such compound is 



23 



wo 2005/016264 



PCTAJS2004/024775 



present in a pharmaceutically acceptable carrier and in a tlierapeutically 
effective amount. Sucli compositions will generally comprise an amount of 
such compound that is not toxic (i.e., an amount that is safe for therapeutic 
uses). 

5 

In accordance with the foregoing, the present invention is directed to use 
of the compounds of the invention as active ingredients for medicaments, in 
particular for medicaments useful for the treatment of tumors. The compounds 
of the invention will thus be present in pharmaceutical compositions containing 

10 compounds of formula I as active ingredients, in admixture with 
phamiaceutically acceptable vehicles and excipients, which includes any 
pharmaceutical agent that does not itself induce the production of antibodies 
hamnful to the individual receiving the composition, and which may be 
administered without undue toxicity. Phannaceutically acceptable earners 

15 Include, but are not limited to, liquids such as water, saline, glycerol and ethanol, 
and the like, including carriers useful in forming sprays for nasal and other 
respiratory tract delivery or for delivery to the ophthalmic system. A thorough 
discussion of phamnaceutically acceptable earners, diluents, and other 
excipients is presented in REMINGTON'S PHARMACEUTICAL SCIENCES 

20 (Mack Pub. Co., N.J. current edition). Use of such earners is well known to those 
skilled in the art and will not be discussed further herein. 

Also in accordance with the foregoing, the present invention relates to 
a method for preventing or treating a disease associated with a change in 
25 levels of expression of particular sets of genes in a mammal comprising 
administering to said mammal an effective amount of a compound of the 
invention. 

In another aspect, the present invention relates to a method for 
30 preventing or treating a disorder modulated by altered gene expression, 
wherein the disorder is selected from the group consisting of cancer, 
cardiovascular disorders, arthritis, osteoporosis, inflammation, periodontal 
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disease and skin disorders, comprising administering to a mammal in need of 
such treatment or prevention a therapeutically effective amount of a 
compound of the invention. 

5 In a preferred embodiment thereof, the disorder is cancer, more 

preferably colon cancer, most preferably adenocarcinoma, and the treatment 
prevents, arrests or reverts tumor growth, metastasis or both. 

The compounds of the invention will commonly exert a therapeutic 

10 effect by modulation of one or more genes found in a cell, especially a 
mammalian cell, such as a cancer cell, preferably colon cancer and most 
preferably adenocarcinoma. Thus, a compound, or compounds, of the 
invention can be used to detemnine or demarcate a set of genes by 
detemiining modulation of such set of genes by one or more compounds of 

15 the invention. For example, where a set of genes is found to be up-regulated 
in cancer cells versus othenvise normal cells, especially normal cells of the 
same tissue or organ as the cancer cells, a set of genes can be detemnined 
by their common property of being modulated (based on a change in 
expression of the genes, such as a change in rate or amount of RNA 

20 transcribed or the amount of polypeptide produced by said expression) by 
contacting such genes, or a cell containing such genes, with one or more of 
the compounds of the invention. The extent of such modulation may, of 
course, be related to the amount of said compound, or compounds, used in 
the contacting. Such modulation may include the increased expression of all 

25 the determined genes (i.e., the genes of the set), the decreased expression of 
all genes of the set, or the increase in expression of some of the genes of the 
set and decreased expression of others. Thus, a gene not modulated by the 
test compound (the compound used in contacting the genes or cell containing 
them) is not considered a member of the set. 

30 

Thus, the present invention relates to a gene set wherein expression of 
each member of said gene set is modulated as a result of contacting said 
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gene set with a compound of the invention. In specific embodiments, 
expression of each member of said gene set is increased as a result of said 
contacting or is decreased as a result of said contacting. In another prefen^ed 
embodiment, the gene set is present in a cell. Such a gene set will commonly 
5 be related to a specific disease process, such as a set of genes all of which 
are modulated by a compound of the invention wherein such compound has a 
specific therapeutic effect, such as being an antl-neoplastic agent. 

In another aspect, the present invention relates to a method for 
10 identifying an agent that modulates the expression of a gene set of the 
invention, comprising: 

(a) contacting, or othenA/ise using, a compound, such as a test 
compound, a test system, such as a source of genes or polynucleotides, for 
example, those found to be related to a given disease or disorder, or a set that is 
15 modulated by a given compound, or group of compounds, especially where 
these are found in a cell, so that the celt represents the test system, containing 
one or more polynucleotides con^esponding to each of the members of the gene 
set of the invention under conditions wherein the members of said gene set are 
being expressed; 

20 (b) detemnining a change in expression of each of said one or more 

polynucleotides of step (a) as a result of said treatment; 

wherein said change in expression of step (b) indicates modulation of the 
members of said gene set by the test compound thereby identifying a test 
compound that modulates the expression of said gene set. 

25 

In one embodiment, the cell is a naturally derived cell that contains genes 
of a gene set or may be a recombinant cell engineered to comprise the genes or 
polynucleotides of the gene set. In an alternative embodiment, tiie test system 
may comprise the genes or polynucleotides in a cell-free system. 

30 
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In a related aspect, the present invention provides a method for 
identifying a test compound that modulates the expression of a gene set, such 
as a gene set of the invention, comprising: 

(a) contacting a test compound with one or more polynucleotides 
5 conresponding to each of the members of the gene set of the invention under 

conditions wherein the members of said gene set are being expressed; 

(b) determining a change in expression of each of said one or more 
polynucleotides of step (a) as a result of said contacting; 

wherein said change in expression of step (b) indicates modulation of the 
10 members of said gene set thereby identifying a test compound that modulates 
the expression of said gene set 

As used herein, "corresponding genes" or "corresponding 
polynucleotides" or "polynucleotides corresponding to genes" refers to 

15 polynucleotides and/or genes that encode an RNA that is at least 90% 
identical, preferably at least 95% identical, most preferably at least 98% 
identical, and especially identical, to an RNA encoded by one of the genes 
disclosed herein in Table 19. Such genes will also encode the same 
polypeptide sequence, but may include differences in such amino acid 

20 sequences where such differences are limited to conservative amino acid 
substitutions, such as where the same overall three dimensional structure, is 
maintained. A "corresponding gene" includes splice variants thereof. 

Because a polynucleotide or gene used in the methods of the invention 
25 "corresponds to" a gene present in one of the gene sets of the invention, such 
as genes identified in Table 19, such polynucleotide or gene encodes an RNA 
(processed or unprocessed, including naturally occurring splice variants and 
alleles) that is at least 90% identical, preferably at least 95% identical, most 
preferably at least 98% identical to, and especially identical to, an RNA that 
30 would be encoded by, or be complementary to, such as by hybridization with, 
a gene of Table 19, or genes of any gene set identified according to the 
invention. Polynucleotides encoding the same proteins as any of these genes, 
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regardless of the percent identity of the sequences of such genes and/or 
polynucleotides, are also specifically contemplated by any of the methods of 
the present invention. The polynucleotides used in the methods of the 
invention also include any open reading frames, as defined herein, present 
5 therein. As used herein, the term "open reading frame" (or ORF) means a 
series of triplets coding for amino acids without any termination codons and is 
a sequence (potentially) translatable into protein. 

The polynucleotides useful in the methods of the invention may be 

10 genomic in nature and thus represent the sequence of an actual gene, such 
as a human gene, or may be a cDNA sequence derived from a messenger 
RNA (mRNA) and thus represent contiguous exonic sequences derived from 
a corresponding genomic sequence, or they may be wholly synthetic in origin 
for purposes of practicing the processes of the invention. Because of the 

15 processing that may take place in transforming the initial RNA transcript into 
the final mRNA, the sequences disclosed herein may represent less than the 
full genomic sequence. They may also represent sequences derived from 
ribosomal and transfer RNAs. Consequently, the gene as present in the cell 
(and representing the genomic sequence) and the polynucleotide transcripts 

20 disclosed herein, including cDNA sequences, may be identical or may be 
such that the cDNAs contain less than the full genomic sequence. Such 
genes and cDNA sequences are still considered "conresponding sequences" 
(as defined elsewhere herein) because they both encode the same or related 
RNA sequences (I.e., related in the sense of being splice variants or RNAs at 

25 different stages of processing). Thus, by way of non-limiting example only, a 
gene that encodes an RNA transcript, which is then processed into a shorter 
mRNA, is deemed to encode both such RNAs and therefore encodes an RNA 
complementary to (using the usual Watson-Crick complementarity rules), or 
that would otherwise be encoded by, a cDNA (for example, a sequence as 

30 disclosed herein). Thus, the sequences disclosed herein correspond to genes 
contained in the cancerous cells (here, breast cancer) and are used to 
detemiine gene activity or expression because they represent the same 
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sequence or are complementary to RNAs encoded by the gene. Such a gene 
also Includes different alleles and splice variants that may occur in the cells 
used in the methods of the invention, such as where recombinant cells are 
used to assay for anti-neoplastic agents and such cells have been engineered 
5 to express a polynucleotide as disclosed herein, including cells that have 
been engineered to express such polynucleotides at a higher level than is 
found in non-engineered cancerous cells or where such recombinant cells 
express such polynucleotides only after having been engineered to do so. 
Such engineering includes genetic engineering, such as where one or more of 
10 the polynucleotides disclosed herein has been inserted into the genome of 
such cell or is present in a vector. 



Such cells, especially mammalian cells, may also be engineered to 
express on their surfaces one or more of the polypeptides of the invention for 

15 testing with antibodies or other agents capable of masking such polypeptides 
and thereby removing the cancerous nature of the cell. Such engineering 
, includes both genetic engineering, where the genetic complement of the cells 
is engineered to express the polypeptide, as well as non-genetic engineering, 
whereby the cell has been physically manipulated to incorporate a polypeptide 

20 of the invention in its plasma membrane, such as by direct insertion using 
chemical and/or other agents to achieve this result. 



In a preferred embodiment of such method, the detemnined change in 
expression is a decrease in expression of said one or more polynucleotides.or a 

25 decrease in said expression. In other preferred embodiments, the determined 
change in expression is a change in transcription of said one or more 
polynucleotides or a change in activity of a polypeptide, or expression product, 
encoded by said polynucleotide, including a change in the amount of said 
polypeptide synthesized, such as by a cell. The temi "expression producf 

30 means that polypeptide or protein that is the natural translation product of the 
gene and any nucleic acid sequence coding equivalents resulting from genetic 
code degeneracy and thus coding for the same amino acid(s). 
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In additional preferred embodiments, said one or more polynucleotides 
are present in a cell, preferably a cancer cell, more preferably a colon and 
breast cancer cell, and most preferably where the coloncancer cell is an 
5 adenocarcinoma cancer cell. In another prefen-ed embodiment of the 
invention, the cell is a recombinant cell engineered to contein said set of 
genes. 

Such methods serve to identify other compounds that have like activity, 

1 0 including expected therapeutic activity, as the compounds of the invention and 
thus serve as the basis for large scale screening assays for therapeutic 
compounds. As a result, one or more compounds of the invention can be 
utilized to detemiine the presents of gene sets and subsets within the genome 
of a cell. Thus, the set of all genes modulated by a group of structurally 

15 related compounds of the Invention can fomn a gene set while the different 
sets of genes regulated by each compound of a group will forni a subset. By 
way of non-limiting example, where a structurally related group of 5 of the 
compounds of the invention (all having generally the structure of Fomnula I) 
modulate (by Increasing or decreasing) expression of detemriined genes 1-20, 

20 this latter group of genes forms a gene set. Further examination then 
detennines that genes 1-6 are modulated by compound A, genes 7-10 are 
modulated by compound B, genes 2-4 and 9-12 are modulated by compound 
C, genes 10-20 are modulated by compound D and the even numbered 
genes are modulated by compound E. Each of these groups of genes, such 

25 as the genes modulated by compound C, is considered a subset of the gene 
set of genes 1-20. In an analogous manner, the genes modulated by 
compound E can be themselves further subdivided into at least 2 subsets 
wherein one subset is made up of the genes whose expression is increased 
by compound E while the other subset is made up of genes whose expression 

30 is decreased by compound E, thus yielding subsets of subsets. It should be 
noted that within the context of the present invention, it is not necessary to 
identify subsets and that each so-called subset is, in Ite own right, a gene set 
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as used in the invention. The identification of sets and subsets is thus a 
function of the extent that a user of the methods of the invention wishes to 
determine modulation of genes resulting from contacting of one or more 
compounds of the invention. Thus, the genes modulated by a single 
5 compound form a gene set and it is not necessary, in carrying out the 
methods of the invention, to compare different groups of genes for modulation 
by more than one compound but this may, of course, be done. 

in accordance with the foregoing, the present invention relates to a set 
10 of genes comprising a plurality of subsets of genes wherein each subset of 
said plurality is a gene set identified by the methods of the invention. The 
present invention also relates to compounds identified as having activity using 
the methods of the invention, such as novel compounds not specifically 
described herein by structure but which have been identified by their ability to 
1 5 modulates one or more gene sets modulated by compounds of the invention. 

In a preferred embodiment, the present invention encompasses the 
gene sets and subsets of the genes identified in Table 19. 

20 The present invention comprises also processes for the preparation of 

compounds of formula I, and the relative key intermediates. 
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Compound Preparation: 

The compounds of the invention can be prepared using a variety of 
procedures known in the art. The starting materials used in preparing the 
5 compounds of the invention are known, made by known methods, or are 
commercially available. Particularly preferred syntheses are described in the 
following general reaction schemes. 



Scheme 1: 




The dichloro compound 1 is either commercially available or can be 
synthesized using methods known in the literature. 
15 1 . Shaikh I. A, et al. J. Med. Chem, 29(8), 1329-1340. (1986) 

2. Vlderrama el al, Syn. Comm., 27(12), 2143-2157. (1997) 

3. Chu, Kwong-Yung; et al. Journal of the Chemical Society, Perkin 
Transactions 1: Organic and Bio-Organic Chemistry (1972-1999) 
(1978) 

20 4. Matsuhisa A. etal, Patent WO 01/60803 A1 
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The compound 1 is reacted with an amine in an appropriate solvent to 
provide the corresponding derivative 2. The compound 2 is then reacted with 
an appropriate 2-halo, 2-substituted acetyl halide to obtain the conresponding 
3 derivatives. A reaction of crude or purified compound 3 with an amine gives 
5 compound 4. Compound 4 with or without isolation is treated with an amine in 
a suitable solvent at an appropriate temperature to afford compound 5. 

In the same way, independent and selective modification of Ri, R2, R3, 
R4, R5, Re, and R? using methods known in the literature readily affords 
10 additional compounds of formula I. Thus, compounds for which no separate 
preparation is provided herein are made by methods known in the literature or 
are of common knowledge to the skilled artisan. 

The skilled artisan will recognize that some reactions are best carried 
15 out when another potentially reactive functionality on the molecule is masked 
or protected, thus avoiding any undesirable side reactions and/or increasing 
the yield of the reaction. Often protecting groups are used to accomplish such 
increased yields or to avoid the undesired reactions. Such reactions are well 
within the ability of the skilled artisan. Some examples are found in T. Greene, 
20 Protecting Groups in Organic Svnthesis . 

In addition, it is to be appreciated that one optical isomer may have 
favorable properties over the other and thus the disclosure of a racemic 
mixture within the present invention may also include either optically active 
25 isomer if such Isomer has advantageous physiological activity in accordance 
with the methods of the invention. 
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Example-A1 

2-ChlQro-3-methvlamino-f1.41naphthoauinone 




To a solution of 22.7g (lOOmmol, 1 equivalent) of 2,3-clichioro- 
[1,4]naphthoquinone in 350 ml of anhydrous THF was added 200ml of 2.0M 
methyl amine in THF (200mmol, 2 equivalents). To the mixture was added 34 ml 
10 of N, N-diisopropylethylamine (200mmol, 2 equivalents) and it was shaken at 
room temperature for overnight (16-20 hours). 

The red precipitates fomned were filtered and washed with ether. The 
residue was again washed with water and ether. The solid was dried under 
15 vacuum. The filtrate was checked for the desired product, and then THF was 
evaporated. The residue was recrystallized with dichloromethane/ether. The 
titled compound was collected as a red solid (18g, Yield 74%). 



20 



25 
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In a process analogous to Example A1 using appropriate starting 
materials, the corresponding compounds are prepared as follows: 



Example 


Chemical Name 


A2 


(3-Chloro-1,4-dloxo-1,4-dihydro-naphthalen-2-ylamino)-acetic acid tert- 
butyl ester 


A3 


2-(1-Benzyl-piperidin-4-ylamino)-3-chloro-[1,4]naphthoquinone 


A4 


2-(3-Chloro-1 ,4-dioxo-1 ,4-dihydro-naphthalen-2-yIamino)-3-phenyl- 
propionic acid tert-butyl ester 


A5 


2-(4-Acetyl-phenylamino)-3-chIoro-[1.4]naphthoquinone 


A6 


2,6-DichlGro-5.8-dihydroxy-3-(3-{4-[3-(6-oxo-6H-2,10b-diaza- 
aceanthrylen-5-ylamino)-propyll-piperazin-1-yl}-propylamino)- 
[1 ,4]naphthoquinone 


A7 


2-Chloro-3-(2-pyridin-4-yl-ethylamino)-[1 ,4]naphthoquinone 


A8 


2-Chloro-3-(3-{4-[3-(6-oxo-6H-2, 1 0b-diaza-aceanthrylen-5-ylamino)- 
propyl]-piperazin-1 -yl}-propylamlno)-[1 ,4]naphthoquinone 


A9 


2-Chloro-3-(3-morpholin-4-yl-propylamino)-[1,4]naphthoquinone 


A10 


2-Chloro-3-(4-dimethylamino-benzylamino)-[1.4]naphthoquinone 


A11 


2-Chloro-3-(4-djmethylamino-phenylaminoH1,4]naphthoquinone 


A12 


2-Chloro-3-[(1-ethyl-pyrrolidln-2-ylmethyl)-aminoH1.4]naphthoquinone 


A13 


2-Chloro-3-[2-(1,2,2,6,6-pentamethyl-piperidin-4-yl)-ethylamino]- 
[1 ,4]naphthoquinone 


A14 


2-Chloro-3-[3-(2-oxo-pyrrolidln-1-yl)-propylamino]-[1,4]naphthoquinone 


A15 


2-Chloro-3-[3-(methyl-phenyl-amino)-propylaminoH1,4]naphthoquinone 


A16 


2-Chloro-3-{[(4-methyl-pyridin-2-yl)-phenyl-methyI]-amino}- 
[1 ,4]naphthoquinone 


A17 


2-Chloro-3-phenylamino-[1,4]naphthoquinone 


A18 


2-Chloro-5,8-dihydroxy-3-(3-{4-[3-(6-oxo-6H-2, 1 0b-diaza-aceanthrylen- 
5-ylamino)-propyl]-piperazin-1-yl}-propylamlnoH1 ,4]naphthoquinone 


A19 


4-(3-Chloro-1 ,4-dioxo-1 ,4<lihydro-naphthalen-2-ylamino)-benzoic acid 
ethyl ester 
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Example-B1 

2-Bromo>N"f3-chloro-1 .4-dioxo-1 .4-dihvdro-naphthalen"2-vlVN-methvl- 
acetamide 

5 




o 



To a solution of 8g of 2-chloro-3-methylamino-[1,4]naphthoquinone 
10 (36mmol) in 400 ml 1,4-dioxane was added 10g of potassium carbonate 
(72mmol). The mixture was heated until the starting material was completely 
dissolved. To the solution, 12.5ml of bromoacetyl bromide (144mmol) was 
added and refluxed for 1 hour. Inorganic materials were filtered and washed 
thoroughly with dichloromethane. The filtrate was evaporated and the residue 
15 was purified by flash silica gel column using 75:25- hexanes: ethyl acetate. 
The compound was collected as yellow oil. (lOg, Yield 80%). 

In a process analogous to Example B1 using appropriate 2-chloro-3- 
substituted amino [1,4] naphthoquinone (Example A) and corresponding acid 
20 bromide following compounds are prepared. 

2-Bromo-N-(3-chloro-1 ,4-dioxo-1 ,4-dihydro-naphthalen-2-yl)-acetamlde 
2-Bromo-N-(3-chloro-1 ,4-dioxo-1 ,4-dihydro-naphthalen-2-yl)-N-methyl- 
acetamide 

2-Bromo-N-(3-chloro-1 ,4-dioxo-1 ,4-dihydro-naphthalen-2-yl)-N-methyl- 
25 propionamide 
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Example 1 (Compound 1. Table 1) 

2-Dimethylamlno-N-(3-dimethylamino-1,4-dioxo-1,4<llhydro-naphthalen-2-yl)-N- 
methyl-acetamlde 



5 




To a solution of 2.5g of 2-bromo-N-(3-chloro-1 ,4-dloxo-1 ,4-dlhydro- 
naphthalen-2-yl)-N-methyl-acetamlde (7mmol, 1 equivalent) in 200ml of ethyl 

10 acetate was added 28 ml of 2.0M dimethylamine solution in tetrahydrofuran 
(56mmol, 8 equivalents). The amine solution was added In two portions 
stim'ng for 15 min after each addition. The solvent was then evaporated and 
then sample was purified on a silica gel column using initially ethyl acetate 
and then 10-20 % methanol In ethyl acetate. The solvent was evaporated and 

15 the residue was dissolved in DMSO. It was then purified further on preparative 
LCMS using 0.1% NH4OH in water/acetonitrile as mobile phase. (592mg, 
Yield 26%); NMR (400MHz, CDCI3) 2.97 (s. 6H), 3.08 (s, 3H). 3.20 (s, 
6H), 3.64 (s, 2H), 7.62 (m, 2H), 7.95 (t, 2H). 

20 

Compound 2-1 19 (Table 1) 

In a process analogous to Example 1 (Table 1) using appropriate 
chloro-bromo naphthoquinone (Example B) and the conesponding secondary 
25 amine, following compounds are prepared as shown in Table 1 . 

Example-C1 
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2-Chloro-N-(3-chloro-1,4-clioxo-1,4-clihydro-naphthaIen-2-yl)-N-methyl- 
acetamide 




5 To a solution of 10g of 2-chloro-3-methylamino-[1,4]naphthoquinone 

(45 mmol) in 250 mL of dioxane was added 172 mL of chloroacetyl cliloride 
(48 equivalents). The reaction was heated at 85* C for 16 hours. The solvent 
was evaporated and the material was purified on silica gel using DCM and 
hexanes as solvents. The pure fractions were combined and the solvent was 

10 evaporated. The product was collected as a yellow/brown solid. (12.1g, Yield 
90%). 

In a process analogous to Example CI using appropriate 2-chloro-3- 
substltuled amino-[1,4 Jnaphthoquinone (Example A) and con-esponding acid 
1 5 chloride following compounds are prepared. 



Example 


Chemical Name 


C2 


2-Chloro-N-(3-chloro-1 ,4-dioxo-1 ,4-dihydro-naphthalen-2-yO- 
acetamide 


C3 


2-Chloro-N-(3-chloro-1 ,4-dioxo-1 ,4-dihydro-naphthalen-2-yO- 
proplonamide 


C4 


2-Chloro-N-(3-chloro-1 ,4-dioxo-1 ,4-dihydro-naphthalen-2-yl)-2-phenyl- 
acetamide 


C5 


2-Chloro-N-(3-chioro-1 ,4-dioxo-1 ,4-dihydro-naphthalen-2-yl)-N-methyl- 
propionamide 


C6 


2-Chloro-N-(3-chlorD-1 ,4-dioxo-1 ,4-dihydro-naphttialen-2-yl)-N-methyi- 
2-phenyl-acetamide 



38 



wo 2005/016264 



PCT/US2004/024775 



Example D1 

2-Chloro-N-(3<llmettiylamino-1,4-clioxo-1,4-dihydro-naphthalen-2-yl)-N- 
methyl-acetamide 

5 




To a solution of 19g of 2-chloro-N-(3-chloro-1,4-dloxo-1,4-dihydro- 
naphthalen-2-yl)-N-methyl-acetamide (63 mmol) In 200 mL of ethyl acetate 

10 was added slowly 22 mL of N, N-dlisopropylethylamine (2 equivalents). 70 
mL of 2,0M solution of dimethylamine In terahydrofuran ( 2.25 equivalents) 
was diluted with 100 mL of ethyl acetate. This amine solution was added 
slowly to the reaction mixture over one hour at room temperature. After 
stining for an additional hour, the reaction was filtered and the solid material 

15 was washed with ethyl acetate. The filtrate was concentrated and purified 
using a nornial phase column chromatography, and ethyl acetate and 
hexanes as solvents. The pure fractions were combined and the solvent was 
evaporated. The product was collected as a red solid. (10.1g, Yield- 52%). 
NMR (400MHz, CDCI3): 3.09 (s. 3H). 3.23 (s. 6H). 4.01 (q. 2H), 7.65-7.77 (m. 

20 2H), 8.03 (d, 1 H), 8.08 (d, 1 H). 

In a process analogous to Example D1 using appropriate dichloro 
naphthoquinone derivatives (Example C) and conresponding secondary 
amine, the following compounds are prepared. 

25 
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Example 


Chemical Name 


D2 


2-Chloro-N-(3-dimethylamino-1,4-dioxo-1,4-dihydro-naphthalen-2-yl)- 
acetamide 


D3 


2-Chloro-N-(3-dimethylamino-1,4-dioxo-1,4-'dihydro-naphthalen-2-yl)- 
propionamide 


D4 


2-Chloro-N-(3-dimethylaminch1.4Klioxo-1,4-dihydro-naphthalen-2-yl)-2- 
phenyl-acetamide 


D5 


2-Chloro-N-(3-dimethylamino-1,4-dioxo-1,4-dihydro-naphthalen-2-yl)-N- 
methyl-propionam ide 


D6 


2--Chloro--N-(3-dimethylamino-1.4-dioxc)-1,4-dihydro-naphthalen-2-yl)-N- 
methyl-2-phenyl-acetamide 



Example 2 (Compound 1 , Table 2) 

2-Die%lamino-N-(3-dimethylamino-1,4-dioxo-1,4-dihydro-naphthalen-2-yl^ 
5 methyl-acetamide 




To a solution of 0.54 g of 2-chloro-N-(3-dimethylamino-1,4-dioxo-1,4- 
10 dihydro-naphthalen-2-yl)-N-methyl-acetamide (1.8 mmol) in 20 mL of ethyl 
acetate was added 2.2 mL of ethylamine (21.6mmol, 12 equiv). The mixture 
was stinted at room temperature for two hours. The reaction mixture was then 
filtered and the solid was washed with ethyl acetate until all red material was 
dissolved. The red filtrate was concentrated and purified on a normal phase 
15 column chromatography using ethyl acetate. The pure fractions were 
combined and concentrated. The solid was then dissolved in 20mL of DCM 
and 12 equiv of 1.0M HCI in diethyl ether was added to produce hydrochloride 
salt. Organic solvents were evaporated and the product was dissolved in 5.0 
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mL of HPLC grade water. This material was freeze dried to give 0.42 g of final 
product as its hydrochloride salt. (Yield 62%). NMR (400MHz, DMSO, 
D20) 1.14 (t, 6H), 2.97 (s, 3H), 3.08-3.0 (m, 10H), 3.80 (d, 1H), 4.02 (d, 1H), 
7.7-7.9 (m, 2H). 7.89-8.0 (m, 2H). 



Compounds 2-1 1 9 (Table 2) 

In a process analogous to Example 2 using appropriate chloro 
10 naphthoquinone (Example D) and the corresponding secondary amine, 
compounds are prepared as shown in Table 2. 
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Table 1 



Cmpd 




R2 


HNr^ 


^r5 


MW 


1 


CHS 


H 


1 / 

-i-N 

• \ 




; / 
■i-N 

' \ 
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-i— N ) OH 


— i— N 


o 


413.47 


3 


H 
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= W 
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H 
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5 


H 
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H 
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18 
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H 


: /~~\ 
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H 
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27 
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Table 2 



II I 
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Table 19 



Gene No. 


Gene Identifier 


Gene Name 


1 


XM 011929 


RTP801 


2 


NM 004864 


prostate differentidtion factor 


3 


NM 001657 


amphiregulin (schwannoma-derived growth factor) 


4 


XM 033762 


GRB10 


5 


NM 004083 


DNA-damage-lnducible transcript 3 


6 


XM 009097 


PPP1R15A 


7 


NM 005542 


Insulin induced gene 1 


8 


XM 032884 


MGC11324 


9 


XM_052673 


VEGF 


10 


NM_007235 


exportin, tRNA (nuclear export receptor for tRNAs) 


11 


NM_000179 


mutS homolog 6 (E. coii) 


12 


NM 005194 


CCAAT/enhancer binding protein (C/EBP), beta 


13 


XM 043412 


CDKN1A 


14 


NM_004448 


v-erb-b2 erythroblastic leut^emia viral oncogene homolog 2, 






neuro/glioblastoma de 


15 


NM_004526 


MCM2 minlchromosome maintenance deficient 2, mitotin (S. 






cerevisiae) 


16 


XM_035627 


UHRF1 


17 


L24498 


GADD45A 


18 


NM_005915 


MCM6 minlchromosome maintenance deficient 6 (MISS homolog, 






S. pombe) (S. cerevis 


19 


NM 004642 


COK2-associated protein 1 


20 


NM 004629 


Fanconi anemia, complementation group G 


21 


NM 022119 


protease, serine, 22 


22 


XM__002003 


STMN1 


23 


NM__014736 


KIAA0101 gene product 


24 


NM_.002691 


polymerase (DNA directed), delta 1, catalytic subunit 125ldDa 


25 


XM_034901 


MSH2 


26 


XM_001284 


MDM4 


27 


XM_018276 


FLJ13782 


28 


NM_004707 


APG12 autophagy 12-like (S. cerevisiae) 


29 


NM_004836 


euloryotic translation initiation factor 2-alpha kinase 3 


30 


XM_008618 


CBX4 


31 


NM_003504 


CDC45 cell division cycle 45-llke (S. cerevisiae) 


32 


XM_^002242 


HAT1 


33 


NM_014331 


solute carrier family 7, (cationic amino acid transporter, y+ 






system) member 11 


34 


NM 003467 


chemokine (C-X-G motif) receptor 4 


35 


XM 002899 


CDG25A 


36 


NM 006349 


putative cyclin G1 interacting protein 


37 


XM 056035 


PGNA 


38 


XM 003511 


EREG 


39 


XM 031515 


RAD51 


40 


XM 017926 


EIF4E 


41 


NM_001799 


cyclln-dependent kinase 7 {M015 homolog, Xenopus laevis, cdk- 






activating kinase) 


42 


NM 004990 


methionine-tRNA synthetase 


43 


NM 057749 


cyclin E2 


44 


NM 001540 


heat shock 27kDa protein 1 
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45 


NM 005882 


macrophage erythroblast attacher 


46 


XM 047059 


SU\/39H1 

V wwl 1 1 


47 


NM_006156 


neural precursor cell expressed, developmentally down-regulated 

A 


48 


NM_016395 


butyrate-induced transcript 1 
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L/VL. 1 


54 
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INIVI \J\J\JC.I\J 


iiiy 1 1 iwj/wiciii 1 


55 


XM 040103 


DLC1 

L/l-w 1 


56 
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RRBP7 


57 
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i^ivi \ Cm£.\j 
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INIVI \J 1 1 O 


PnK4-hinriinn nrntpin n349PI1 
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5d 


NM 001 1Q6 
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D wIm^w II llwl awUI 1^ \j\J\ C|JI wOOwl 
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l^inm ^cyiuoin6-w~y~moinyiu^dnoTordS6 i 


70 
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PDZK1 
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MM 001 QR7 


cuivaryuuu udiioiduoii iiiiuduun lacior f/A} idoiuiiii ^ 


72 
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XRCC3 
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322 


XM 047494 

AViVI w^l ^WT^ 


UGDH 


323 


NM 022161 

INIVI V/^fa* 1 W 1 


bacuioviral lAP repeat-containing 7 (livih) 


394 


NM 004493 


hydroxyacyt-Coenzyme A dehydrogenase, type II 




XM 009915 

XXIVI Www « w 


LIF 


326 


BF343776 


glutathione reductase 


397 


NM 004725 

liilVI ww^ 1 &w 


BUB3 budding uninhibited by benzimldazoles 3 homolog (yeast) 


328 


XM 008855 


NR2F6 


329 


NM 018640 


neuronal specific transcription factor DAT1 


330 


XM 013050 


BIRC4 


331 


XM 003222 


CTNNB1 


332 


NM 016316 


REV1 -like (yeast) 


333 


NM 012098 


angiopoietin-like 2 


334 


XM 058285 


CD24 


335 


NM 004040 


ras homolog gene family, member B 


336 


XM 043785 


N0L3 
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337 


MM 032471 


protein kinase (cAMP-dependent, catalytic) inhibitor beta 


338 


MM 022873 


interferon, alpha-inducible protein (clone IFI-6-16) 


339 


XM 035114 

/\IVI wvJw 11^ 


KIAA1277 


340 


XM 007722 


CHD2 


341 


NM 006054 


reticulon 3 


342 


XM 054920 


KIAA0828 




NIM 001895 

INI VI V/V/ i 


casein kinase 2, alpha 1 polypeptide 




MM 0'^2'^65 


PRO2000 




XM 010040 

/\IVI viULrrv 


ARHGAP8 


OHO 


MM 00^41 Q 


slanal transducer and activator of transcriotion 2, 11 3kDa 




MM 00'^9QQ 


tumor reiection antlaen (0096) 1 


OHO 


YM CiAOAO'K 


EMP1 






l_ATS iarae tumor suDoressor. homoloQ 2 (Drosophiia) 


oou 


MM 009A7R 
INI VI UU^OiO 


RAD51-like 3 (S cerevislae) 


OQ 1 


XM 010Q14 


PCAF 




XM O'VldlR 


PRC1 




71Rft17 

^ 1 OO 1 f 


heat shock 70kDa oroteln 4 




1 1704*51 

W f Vf *T»,I 1 


myeloid differentiation primary response gene (88) 


'^'^ 


IN IVl 0\l^ «70 1 


retinoid X receotor. aioha 




XM 046041 


CCT2 


ocy 
OOr 


XM 098620 


HOXC9 


090 


XM 0198Q4 


ZNF14 




MM 021979 

IN IVl V/^IOfO 


heat shock 70kDa protein 2 




MM 005163 

INIVI \J\J\J \\J\J 


v-akt murine thymoma viral oncogene homolog 1 


0\j 1 


XM 00R9Q9 


APIS 


OOc. 


MM 001 '^RR 

INIVI VIL/IOOu 


deveioDmentallv reoulated GTP bindina protein 2 


OQO 


MM 004QQ9 

INIVI 00*rS7«7^ 


mpthvl CoG bindina oroteln 2 (Rett svndrome) 


oof 


XM 01fiR4'> 


HHGP 


OOO 


Mf\UO*r/ O 1 


tubulin aloha 1 (testis soecific) 


OOD 


XM On'^R9R 


CCNG2 


367 


NM 000291 


phosphoglyoerate kinase 1 


^RA 


A.IVI Vl*T*tOOO 


PGFR 


00«7 


XM 04694*; 


PIG8 


Of u 


MM 00799Q 

INIVI \J\J t ^«.v7 


protein kinase C and casein kinase substrate in neurons 2 


Of 1 


MM 0M637 

INIVI wwwwwf 


beta-transducin repeat containing 


Of ^ 


XM 088862 

/\IVI V009W«« 


ELK1 


Of o 


MM 000638 

1 N IVi \J\J\J\J\J\I 


vitronectin (serum spreading factor, somatomedin B, complement 

S-orotein^ 


374 


NM 018098 

I^IVI \J I \J\J\J\J 


epithelial cell transforming sequence 2 oncogene 


375 


NM 001880 


activating transcription factor 2 


376 


NM 003122 


serine protease inhibitor, Kazal type 1 


377 

vf 1 


XM 008055 


C0X4I1 


378 

w f U 


XM 046881 

/XlVI \JTSJ*JSJ 1 


SLC9A1 


379 


NM_003860 


barrier to autointegratlon factor 1 


380 


XM 003029 


ITGBS 


381 


NM 005566 


lactate dehydrogenase A 


382 


NM 019113 


fibroblast growth factor 21 


383 


XM 030478 


SVIL 


384 


NM 006167 


NK3 transcription factor related, locus 1 (Drosophiia) 


385 


NM_007324 


MAD, mothers against decapentaplegic homolog (Drosophiia) 
Interacting protein, r 


386 


NM 002342 


lymphotoxin beta receptor (TNFR superfamlly, member 3) 
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387 

WWf 


NM 002909 


regenerating islet-derived 1 aipha (pancreatic stone protein, 
pancreatic tliread 


388 


XM 041552 


RAD17 


389 


NM 030662 


mitogen-activated protein l<inase l<inase 2 




NM 022333 


TIM cytotoxic granule-associated RNA binding protein-lii<e 1 


391 


XM 037682 


SMARCB1 




XM 033932 


FLJ20485 


3Q3 


BC00251 3 


eul<aryotic translation initiation factor 2, subunit 1 alpha, 35kDa 




NM 003470 


ubiquitin specific protease 7 (herpes virus-associated) 




MM 001*^90 


casein kinase 2. beta Dolvpeptide 




AA^97Q1 Q 


Homo sapiens, clone iMAGE:5285034, mRNA 




NM 00*1167 


hypothetical protein MGC19531 




XM 04*^649 

/\IVl ^J*TOvf*T^ 


SF1 




Y^yl 09Q81R 


YWHAB 


Ann 


MM 008191 


keratin 1 (eoidermoivtlc hyperkeratosis) 


H-U 1 


MM 00484'=^ 


class 1 cytokine receotor 




MM 0004*^0 


selectin E (endothelial adhesion molecule 1) 


*tuo 


MM 013374 


programmed cell death 6 Interacting protein 




AK024858 


hvoothetical orotein LOC221496 




XM 00R890 

/\IVI \J\J\fsj^W 


ELK3 




NM 022870 


myosin, heavy polypeptide 11, smooth muscle 


*rUf 


yM 033Q10 
/\ivi vowcy 1 w 


TCP1 


4.08 


XM 030523 


MAP3K8 




MM 003821 

iNIVl UViwU^ 1 


receptor-interacting serine-threonine kinase 2 


410 


XM 002633 


MYCN 


411 


NM 002087 


granulin 


419 


NM 007019 

INIVI \J\J9\JW 


ubiauitin-conluaatlna enzyme E2C 


41 


AI685200 


DKFZP58eG151 7 orotein 


414 


XM 009203 


AKT2 


41 ^ 


NM 013986 

INIVI VlwwOV 


Ewina sarcoma breakoolnt reoion 1 


41 fi 


NM 004908 
INIVI \j\f*^t^yj\j 


programmed cell death 8 (apoptoslsnnducing factor) 


417 


XM 011791 

/\IVI V/ 1 1 f w 1 


LAMC3 


418 


NM 022746 

INIVI \j^£^i*T\J 


hypothetical protein FLJ22390 


41 Q 


A! 0497*iQ 


NADPH oxidase oraanizer 1 


490 


NM 003808 

1 N 1 VI V w vOi/U 


tumor necrosis factor (ligand) superfamily, member 13 


421 


XM 002562 


VAMP5 


499 


NM 005923 

INIVI \J\l\J^£m\J 


mitogen-activated protein kinase Idnase kinase 5 


423 


NM_001315 


mitogen-activated protein kinase 14 


494 


NM 007022 

INIVI V/w / v/f £- 


putative tumor suppressor 101 F6 


425 


XM 047007 


PLAGL2 


426 


NM 005556 


keratin 7 


427 


NM 000454 


superoxide dismutase 1, soluble (amyotrophic lateral sclerosis 1 
(adult)) 


428 


AI886326 


hypothetical protein FLJ21195 similar to protein related to DAC 
and cerberus 


429 


NM 005917 


malate dehydrogenase 1 , NAD (soluble) 


430 


NM 002835 


protein tyrosine phosphatase, non-receptor type 12 


431 


NM 005972 


pancreatic polypeptide receptor. 1 


432 


NM_016328 


GTF2I repeat domain containing 1 


433 


NM 000860 


hydroxyprostaglandin dehydrogenase 15-(NAD) 


434 


NM 003882 


WNT1 inducible signaling pathway protein 1 


435 


XM 028817 


ADCY6 


436 


NM 000955 


prostaglandin E receptor 1 (subtype EP1). 42kDa 
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437 




Sp3 transcription factor 




MM 006443 


putative c-Myc-responslve 


439 


NM 001090 


ATP-binding cassette, sub-family F {6CN20), member 1 


440 


NM 002827 


protein tyrosine phosphatase, non-receptor type 1 


441 


XM 034007 


BCAR1 


44? 


NM 005901 


MAD, mothers against decapentaplegic homolog 2 (Drosophila) 


A A rt 


NM 001963 

INIVI \J\J 1 ^\J\J 


epidermal growth factor (beta-urogastrone) 


444 


BM044930 


neuronal guanine nucleotide exchange factor 


44*^ 


NM 004701 

INIVI \JV/*Tf \J 1 


fivclln B2 


44fi 


XM 00237*5 

/\IVI \J\J£.\J 1 *J 


IL1 F8 


447 


NM_001Q45 


diphtheria toxin receptor (heparin-blnding epidermal growth factor- 
like Growth f 


448 


NM 000230 


leptin (obesity homolog, mouse) 


44Q 


NM 001903 


catenin (cadherln-associated protein), alpha 1, 102kDa 




NM 009220 
INIVI yjxj^^^w 


inositol 1 4 S-trisohosohate 3-klnase A 




NM 090^4 


Hs^uriin 2 

wlQUvlil 1 




NM 009734 


nmteln kinase. cAMP-deoendent. requlatory. type 1, alpha (tissue 

Qoprifin extin 

OUCwIllw w^UI 1 




KIM 090943 


translocase of outer mitochondrial membrane 22 homolog (yeast) 


AR4 


NM 004380 

IN Ivl \J\J*rOO\i 


CREB bindina orotein (Rubinstein-Taybi syndrome) 


4f%S 


yM 044Rf)Q 


CSK 




NM 002875 

INIVI vv/^orv/ 


RAD51 homolog (RecA homolog, E. coll) (S. cerevisiae) 




XM 033428 


AK1 




NM 005745 

INIVI XjyJxJI-ryJ 


accessorv orotein BAP31 




NM 030753 

INIVI UwV 1 


wingless-type MMTV integration site family, member 3 




XM 034587 


FLJ22174 


4fi1 


NM 004920 

INIVI UU*t57^V/ 


AATK 


4fi9 


NM 007065 

INIVI VWfWw 


CDC37 cell division cycle 37 homolog (S. cerevisiae) 


4ft3 


NM 001 93Q 

INIVI \J\J I^W9 


nvclin H 


464 


XM 036323 


TSG101 


4fi^ 


NM 001233 

INIVI \J\J |£(WW 


caveolin 2 


t\f\j 


XM 015956 

y\ivi w 1 v^wv 


CTBP2 




XM 015505 

/vivi V/ 1 


AXL 


4RA 


NM 00374Q 

In IVI U vw f •t57 


insulin receotor substrate 2 


4RQ 


XM 016033 

/\IVI Vi 1 Www 


DPF3 


470 


NM 004889 

INIVI \/V"TWw 


ATP synthase, transporting, mitochondrial FO complex, 

subunitf isoform 2 


471 


XM 003213 


NS 


479 


XM 033761 

/xlVI www 1 w 1 


COBL 


47*^ 


YM 04704Q 

/\IVI W*T 1 W*TW 


E2F1 


474 


NM 00fi572 

INIVI wV/wwr£. 


Guanine nucleotide blndino orotein (G Drotein). alpha 13 


47*? 


NM 006024 

INIVI \J\J\I\J^^ 


Taxi (human T-cell leukemia virus type 1) binding protein 1 


47R 


NM 016245 

INIVI W 1 W^^ w 


retinal short-chain dehvdroqenase/reductase 2 


477 


XM 010339 


GPC4 


478 


NM 002129 


high-mobility group box 2 


479 


NM 006565 


CCCTC-binding factor (zinc finger protein) 


480 


AL1 37667 


MAPK8 


481 


XM„050236 


LENG4 


482 


NM_005805 


26S proteasome-associated padi homolog 


483 


XMJ)54928 


CLN8 


484 


NM_001350 


death-associated protein 6 
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485 


NM_016073 


ikely ortholog of mouse hepatoma-derived growth factor, related 
protein 3 


486 


XM 031926 


NFKB2 


487 


NM 005085 


nucleoporin 214kDa 


488 


NM 003904 


zinc finger protein 259 


489 


NM 014397 


NIMA (never in mitosis gene a)-related kinase 6 


490 


XM 017096 


ABR 


491 


XM 003477 


FAT 


492 


NM_001982 


v-erb-b2 erythroblastic leukemia viral oncogene homolog 3 (avian) 


493 


NM 006705 


growth arrest and DNA-damage-inducible, gamma 


494 


NM 004958 


FK506 binding protein 12-rapamycln associated protein 1 


495 


XM 004713 


FLNC 


496 


NM 021235 


epidennfial growth factor receptor substrate EPS1 5R 


497 


XM 030044 


CSE1L 


498 


AI685466 


LOC90353 


499 


NM 003311 


tumor suppressing subtransferable candidate 3 


500 


XM 039984 


CNOT8 


501 


XM 001831 


CYR61 


502 


XM 052827 


CFL2 


503 


XM 007487 


ASB2 


504 


XM 003405 


HD 


505 


XM 012723 


C18orf1 


506 


NM 005564 


lipocalin 2 (oncogene 24p3) 


507 


XM 010767 


NCKAP1 


508 


NM 001324 


cleavage stimulation factor, 3* pre-RNA, subunit 1. 50kDa 


509 


NM 005658 


TNF receptor-associated factor 1 


510 


NM_000168 


GLI-Kruppel family member GLI3 (Greig cephalopolysyndactyly 

syndrome) 


511 


XM 027639 


DKFZP434J214 


512 


XM 033445 


SLC7A7 


513 


NM 000852 


qlutathione S-transferase pi 


514 


NM 002097 


general transcription factor IIIA 


515 


NMJ)03243 


transforming growth factor, beta receptor 111 (betaglycan, 300kDa) 


516 


XM 003444 


FGF5 


517 


XM 035107 


BRAF 


518 


D55886 


adenylate cyclase 5 


519 


NM 005633 


son of sevenless homolog 1 (Drosophila) 


520 


All 61 049 


voltage-dependent calcium channel gamma subunlt-iike protein 


521 


XM 045460 


CDC25B 


522 


AA634799 


Homo sapiens cDNA: FLJ22864 fis, clone KAT02164. 


523 


NM_004230 


endothelial differentiation, sphingolipid G-proteln-coupled 
receptor, 5 


524 


XM 040912 


AMN 


525 


XM 056595 


OTOF 


526 


XM 054160 


VMD2 


527 


XM 049935 


CTEN 


528 


NM_006365 


transcriptional activator of the c-fos promoter 


529 


XM 027186 


WNT2 


530 


NM 001067 


topoisomerase (DNA).II alpha 170kDa 


531 


XM_044786 


KCNJ13 


532 


XM 007585 


TJP1 



127 



wo 2005/016264 



PCT/US2004/024775 



533 


XM 042940 


UNC5C 


534 


XM 037408 


BAP1 


535 


XM 005428 


1-Dec 


536 


NM 014452 


tumor necrosis factor receptor superfamily, member 21 


537 


NM 006645 


serologically defined colon cancer antigen 28 


538 


XM 031972 


CNNM2 


539 


XM 047561 


ARHA 


540 


XM 046191 


CGI-31 


541 


NM_003778 


UDP-Gal:betaGlcNAc beta 1,4-galactosyltransferase. polypeptide 

4 


542 


XM_011713 


C0PS5 


543 


NM 032957 


tumor necrosis factor receptor superfamily, member 6b, decoy 


544 


NM_006044 


histone deacetylase 6 


545 


NM 021144 


PC4 and SFRS1 interacting protein 1 


546 


AA531287 


ESTs 


547 


XM 033355 


ABL1 


548 


XM 008394 


EZH1 


549 


XM 036570 


TNFRSF12A 


550 


XM 031209 


IL1F9 


551 


XM 027311 


BFAR 


552 


NM 006166 


nuclear transcription factor Y, beta 


553 


XM 043103 


HSD11B2 


554 


XM 050735 


ST14 


555 


NM_057159 


endothelial differentiation, lysophosphatldic acid G-protein- 
coupled receptor, 2 


556 


NM 001702 


brain-spectfic angiogenesis inhibitor 1 


657 


NM 006312 


guanine nucleotlde-releasing fector 2 (specific for crk proto- 

oncogene) 


658 


NM_001042 


solute can-ier family 2 (facilitated glucose transporter), member 4 


559 


L41944 


Interferon (alpha, beta and omega) receptor 2 


560 


NM_000264 


patched homolog (Drosophila) 


561 


XM 041744 


IER3 


562 


NM 005967 


NGFl-A binding protein 2 (EGR1 binding protein 2) 


563 


XM_009170 


GEACAM7 


564 


NM.004231 


ATPase, H+ transporting, lysosomal 14kDa, VI subunit F 


565 


NM_004315 


N-acylsphingoslne amidohydrolase (acid ceramidase) 1 


566 


XM 008654 


MAP2K4 


667 


XM 041847 


TNF 


568 


XM 040448 


RAD1 


569 


XM 011068 


MST1R 


570 


NM_000662 


N-acetyltransferase 1 (arylamine N-acetyltransferase) 


571 


XM_001744 


TNFRSF8 


572 


XM_028038 


BMPR2 


573 


NM_006534 


nuclear receptor coactivator 3 


574 


NM 005091 


peptidoglycan recognition protein 


575 


NM 024426 


Wilms tumor 1 


576 


AA290601 


hypothetical protein LOCI 37075 


677 


AI810669 


ESTs, Moderately similar to hypothetical protein FLJ20378 
[l-lomo sapiens] [H.sap 


578 


NM 003550 


MAD1 mitotic arrest deficlent-iil<e 1 (yeast) 


579 


NM 012415 


RAD54B homolog 


580 


XM 033469 


TGFBI^ 
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CAPRI 


582 


XM_049512 


TRIP13 


ooo 


MM nn9Q6Q 


mltonen-activated orotein kinase 12 


584 


NM 005380 


neuroblastoma, suppression of tumorigenicity 1 


585 


XM 029490 


DPH2L1 


586 


AL1 36835 


Toll-interacting protein 


587 


XM 034567 


CCND2 


588 


NM_032192 


protein phosphatase 1, regulatory (inhibitor) subunit 1B (dopamine 
and cAIVIP regu 


589 


NM_000072 


CD36 antigen (collagen type 1 receptor, thrombospondin receptor) 



129 



wo 2005/016264 

WHAT IS CLAIMED IS : 

1. A compound having the structure of Formula (I) 



PCT/US2004/024775 




5 Formula I 

wherein 

W, X, Y and Z are each selected from a bond, CH, C-Rs, C-Rg. C-Rio, C- 
Rii, O (oxygen), N (nitrogen) and S (sulfur) and no more than two of W. X, 
Y and Z are simultaneously O, N and S; 
10 wherein, Rs, Rg, Rio. Rii are each selected from hydrogen, hydroxyl, 

sulfhydryl, alkoxy. thioalkoxy, alkyi, halogen, CN. CF3, NO2. COOR12, 
CONR12R13, NR12R13, NR12COR13, NR12SO2R13 and NR14CONR12R13; 
wherein R12, R13 and R14 are each selected from hydrogen, 
alkyI, heteroalkyi, aryl, arylalkyi, heteroaryl, heteroarylalkyi, 
15 cycloalkyi and heterocycloalkyi; 

and wherein NR12R13 is further optionally selected from 
substituted and unsubstituted mono or bicyclic ring with 
one to four heteroatoms such as N, O and 8; 
and further wherein R12 and Ru may form a 4, 5, 6 or 7- 
20 membered cyclic ring system; 

wherein Ri, R2, R3, R4, and R5 are each selected from hydrogen, alkyI, 
substituted or unsubstituted phenyl, substituted or unsubstituted 
polyaromatic ring, substituted or unsubstituted heteroaromatic ring 
having hetero atom(s) selected from N, O and S, substituted or 
25 unsubstituted aralkyi, substituted or unsubstituted, cyclic or polycyclic, 

hydrocarbon and substituted . or unsubstituted, monoheterocycle or 
polyheterocycle (of 3-8 atoms per ring) having one to four hetero atoms 
selected from N, O, and S; and 
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10 



and wherein said substitutions are selected from hydrogen, 
hydroxyl, sulfhydryl, alkoxy, thioalkoxy, alkyi, halogen. CN, CF3, 
NO2, COOR12, CONR12R13, NR12R13. NR12COR13. NR12SO2R13, 
and NR14CONR12R13; 

wherein R12, R13 and R14 are each selected from 
hydrogen, alkyI, heteroalkyi, aryl, aryiaikyl, heteroaryl, 
heteroarylalkyi, cycloalkyi, and heterocycloalkyi; 

and wherein NR12R13 may form a substituted and 
unsubstituted, mono or bicyclic ring with one to four 
heteroatoms selected from N, O and S; 

and wherein R12 and R14 may form a 4, 5, 6 or 7- 
member cyclic ring system; 
and wherein Ri, R4, R5, Re and R7 are also selected from: 



R16 
c — 

I 

Rie 



"NR17R18 ' 



I?15 



Rib 



-NR19COR17 ; 



J n 



t?15 



R16 



-NR19CONR17R18 ; 



R16 



NR19SO2R17 



9l5 



R16 



-OCONR-,7Ri8 



?15 



R16 



-0R17 ; 



15 



R16 





|i5 




- ... - 




— — sRi7 ; 




— C00R17 ; 




CONR17R18 • 


J n 


R18 


n-l 


1 

R16 


n-1 



where n is 2, 3 or 4 and R16, R16, R17, R18 and R19 are each selected 
from hydrogen, alkyI, cycloalkyi, unsubstituted or substituted aryl, 
unsubstituted or substituted heteroaryl, and unsubstituted or 
substituted alkylaryl; 
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NR17R18 may form a substituted or unsubstituted, mono or 
bicyclic ring with one to four heteroatoms selected from N, O 
and S; 

and wherein R17 and R19 may form a 4, 5, 6 or 7-membered 
5 cyclic ring system; 

and wherein R4 may also be selected from -COR17, -SO2R17, - 
CONR17R18 and -C(=NRi9)NRi7Ri8; 

and wherein Re and R7 are each selected from: 
10 alkyi, substituted and unsubstituted phenyl or polyaromatic, substituted 

or unsubstituted heteroaromatic, wherein said hetero atom is selected 
from N, O and S, substituted or unsubstituted aralkyi, and substituted 
or unsubstituted, cyclic or polycyclic hydrocarbon, or mono- or poly- 
heterocycle of 3 to 8 atom rings having one to four hetero atoms 
15 selected from N, O and S; and 

wherein said substitutions are selected from hydroxyl, sulfhydryl, 
alkoxy, thioalkoxy, alkyl. halogen, CN, CF3. NO2, COOR12, 
CONR12R13. NR12R13, NR12COR13, NR12SO2R13 and 
NR14CONR12R13; 

20 wherein R12. R13 and R14 are each selected from hydrogen, 

alkyI, heteroalkyi, aryl, arylalkyi, heteroaryl, heteroarylalkyi, 
cycloalkyi, and heterocycloalkyi; 

and wherein NR12R13 may fomi a substituted or 
unsubstituted, mono or bicyclic, ring with one to four 
25 heteroatoms selected from N, O arid S; 

and wherein NR4R5 and NR6R7 may each be selected from substituted 
and unsubstituted, mono or bicyclic, rings comprising one to four 
heteroatoms selected from N, O and S and wherein said N may also be 
substituted or unsubstituted, 
30 and including salts thereof. 
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2. The compound of claim 1 wherein W and Z are each C-Rs, C-Rn or 
N and wherein X and Y are each C-Rg or C-R10. 

3. The compound of claim 1 wherein X and Y are each C-Rg, C-R10 or 
5 N and wherein W and Z are each C-Ra or C-Rn. 

4. The compound of claim 1 wherein W is C-Rs or N and wherein X, Y 
and Z are each C-Rg, C-R10 or C-Rn. 

10 5. The compound of claim 1 wherein Z is C-Rn or N and wherein W, Y 

and Z are each C-Rs, C-Rg or C-R10. 

6. The compound of claim 1 wherein X is C-Rg or N and wherein W, Y 
and Z are each C-Ra, C-R10 or C-Rn. 

15 

7. The compound of claim 1 wherein Y is C-R10 or N and wherein W, X, 
and Z are each CH, C-Ra, C-Rg or C-Rn. 

8. The compound of claim 1 wherein W, X, Y and Z are each selected 
20 from CH. C-Ra. C-Rg, C-R10 and C-Rn. 

9. The compound of claim 8 wherein W, X, Y and Z are each CH. 

10. The compound of claim 1 wherein R2 and R3 are each selected 
25 from hydrogen, lower alky! of 1-6 carbons and aryl. 

11. The compound of claim 1 wherein Ri is selected from hydrogen, 
alkyi, cycloalkyi, unsubstituted or substituted phenyl, unsubstltuted or 
substituted benzyl, -methylpyridine, -ethylpyridine, -methylindole, -ethylindole, 
alkoxyethyl-, hydroxyethyl-, N,N-dialkyl-ethyl, N,N-dialkyl-propyl, 

30 methylpyrrole, -ethylpyn-ole, -methylfuran, -ethylfuran, -aikyimorpholine, - 
alkylpiperizine, -alkypiperidine, and -alkylpyrrolidine, and wherein R2 and R3 
are each hydrogen, lower alkyI (1-6 carbon) or aryl. 
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12. The compound of claim 1 wherein R4 and R5 are each selected 
from hydrogen, alkyi, cycloalkyi, unsubstituted or substituted phenyl, 
unsubstituted or substituted benzyl, -methylpyridine, -ethylpyridine, - 

5 methylindole, -ethylindole, alkoxyethyl-, hydroxyethyl-, N,N-dialkyl-ethyl, H,H- 
dialkyl-propyl, -methylpyrrole, -ethylpyrrole, -methylfuran, -ethylfuran, - 
alkylmorpholine, -alkylpiperizine, -alkypiperidine, and -alkylpyrroiidine, or 
wherein -NR4R5 is a substituted or unsubstituted, monocyclic or bicyclic, 
heterocycloalkyl ring, and wherein R2 and R3 are each selected from 
10 hydrogen, lower alkyI (1-6 carbon) and aryl. 

13. The compound of claim 1 wherein Re and R7 are selected from 
alkyI, cycloalkyi, unsubstituted or substituted phenyl, unsubstituted or 
substituted benzyl, -methylpyridine, -ethylpyridine, -methylindole, -ethylindole, 

15 alkoxyethyl-, hydroxyethyl-, N,N-dialkyl-ethyl, N,N-dialkyl-propyl, 
methylpyn-ole, -ethylpyrrole, -methylfuran, -ethylfuran, -alkylmorpholine, - 
alkylpiperlzlne, -alkypiperidine, and -alkylpyrrolidine, and R2 and R3 are 
selected from hydrogen, lower alkyI (1-6 carbon) and aryl. 

20 14. The compound of claim 9 wherein R2 and R3 are selected from 

hydrogen, lower alkyI (1-6 carbon) and aryl. 

15. The compound of claim 9 wherein Ri, R4and R5 are each selected 
from hydrogen, alkyI, cycloalkyi, unsubstituted or substituted phenyl, 

25 unsubstituted or substituted benzyl, methylpyridine, -ethylpyridine, 

methylindole, -ethylindole, alkoxyethyl-, hydroxyethyl-, N,N-dialkyl-ethyl, N,N- 
dialkyl-propyl, -methylpyrrole, -ethylpyrrole, -methylfuran, -ethylfuran, - 
alkylmorpholine, -alkylpiperizine, -alkypiperidine, and -alkylpyn-olidine, or 
wherein -NR4R5 is a substituted or unsubstituted, monocyclic or bicyclic, 

30 heterocycloalkyl ring, and wherein R2 and R3 are each hydrogen, lower alkyI 
(1-6 carbon) or aryl and wherein Re and R7 are each selected from alkyI, 
cycloalkyi, unsubstituted or substituted phenyl, unsubstituted or substituted 
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benzyl, -methylpyridine, -ethylpyridine, -methylindole, -ethylindole, 
alkoxyethyl-, hydroxyethyl, N,N-dialkyl-ethyl, N,N-dialkyl-propyl, 
methylpyrrole, -ethylpyrrole, -methylfuran,- ethylfuran, -alkylmorpholine, - 
alkylpiperizine, -alkypiperidine, and -alkylpyrrolidine. 

16. The compound of claim 1 wherein Ra and R3 are each selected 
from hydrogen and alkyi, and wherein R4 and Re are each selected from alkyi 
and 



10 



16 



-NR17R18 



16 



n 



where n is 2 ,3 or 4 and one or both of R5 and R7 is alkyl. 



17. The compound of claim 9 wherein Ri is alkyl, wherein R2 and R3 
15 are each selected from hydrogen and alkyl and wherein R4 and Re are each 
selected from alkyl and 

I 15 

-c— 



16 



— NR17R18 



n 



wherein n is 2, 3 or 4 and one or both of R5 and R7 is aikyl. 



20 18. The compound of claim 1 wherein R2 and R3 are each selected 

from hydrogen and alkyl, wherein R4and Re are each selected from alkyl and 



Ri K 

,15 

-c— 
I 

R16 



— N 



n 



Ri9 
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wherein n is 2, 3 or 4 and one or both of Rs and R? is alkyl. 



19. The compound of claim 1 wherein 

Ra and R3 are each selected from hydrogen and alkyl 

wherein R4 and Re are each selected from alkyl and 



-c— 
I 

R16 



Rl7 



N 



— N 



R18 



n 



R19 



10 



15 



where n is 2, 3 or 4 and one or both of Rs and R7 is alkyl 

20. Compound of claim Iwherein 

R2 and R3 are each selected from hydrogen and alkyl 

R4 and Re are each selected from alkyl and 



I 15 

-c— 

I 

R16 



-N 

\ 



n "^19 

where n is 2,3 or 4 and one or both of R5 and R7 is alkyl. 



20 



21. The compound of claim 1 wherein 

Rz and R3 are each selected from hydrogen and alkyl 

R4 and Re dre each selected from alkyl and 



-C — 

I 

R16 



-^-S-R,. 
Jn R19O 



where n is 2, 3 or 4 and one or both of R5 and R7 is alkyl. 



22. The compound of claim 1 wherein 
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R2 and R3 are each selected from hydrogen and alkyi, 
R4and Re are each selected from alkyl and 

— O-R17 



R16 



n 



where n is 2, 3 or 4 and one or both of R5 and R7 is alkyl. 



23. The compound of claim 1 wherein Ri is methyl. 



24. The compound of claim 9 wherein Ri is methyl. 



10 



25. The compound of claim 1 wherein Ri, Re and R7 are methyl. 



26. The compound of claim 9 wherein Ri. Re, and R? are methyl. 



27. The compound of claim 23 wherein -NR4R5 is a substituted or 
1 5 unsubstituted, monocyclic or bicyclic, heterocycloalkyi ring. 

28. The compound of claim 25 wherein -NR4R5 is a substituted or 
unsubstituted, monocyclto or bicyclic, heterocycloalkyi ring. 



29. The compound of claim 26 wherein -NR4R5 is a substituted or 
20 unsubstituted, monocyclic or bicyclic, heterocycloalkyi ring. 

30. The compound of claim 26 wherein -NR4R5 is selected from 
aziridine, pyrrolidine, piperidine, hydroxy piperidine, morpholine, and N-methyl 
piperazine. 

25 

31. The compound of claim 23 wherein R4 and R5 are each lower 
alkylene-ORao wherein R20 is hydrogen or lower alkyl. 
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32. The compound of claim 25 wherein R4 and R5 are each lower 
alkylene-OR20 wherein R20 is hydrogen or lower alkyl. 

33. The compound of claim 26 wherein R4 and R5 are each lower 
5 alkylene-ORao wherein R20 is hydrogen or lower alkyl. 

34. A compound of claim 1 having a structure of Table 1 including salts 
thereof. 

10 35. A compound of claim 1 having a structure of Table 2 including salts 

thereof. 

36. A compound of claim 1 having a structure of Table 3 including salts 
thereof. 

15 

37. A compound of claim 1 having a structure of Table 4 including salts 
thereof. 

38. A compound of claim 1 having a structure of Table 5 including salts 
20 thereof. 

39. A compound of claim 1 having a structure of Table 6 including salts 
thereof. 

25 40. A compound having a structure of Table 7 or Table 8 including salts 

thereof. 

41. A compound having a structure of Table 9 or Table 10 including 
salts thereof. 

30 

42. A compound having a structure of Table 11 or Table 12 including 
salts thereof. 
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43. A pharmaceutical composition comprising a therapeutically 
effective amount of a compound of Claim 1 in a phamnaceutically acceptable 
carrier. 

5 

44. A method for preventing or treating a disease associated with a 
change in levels of expression of a set of genes in a mammal comprising 
administering to said mammal an effective amount of a compound of Claim 1 . 

10 45. A method for preventing or treating a disorder modulated by altered 

gene expression, wherein the disorder is selected from the group consisting of 
cancer, cardiovascular disorders, arthritis, osteoporosis, inflammation, 
periodontal disease and skin disorders, by administering to a mammal in need 
of such treatment a safe and effective amount of a compound according to 

15 Claim 1. 

46. The method of Claim 45, wherein the disorder is cancer. 

47. The method of claim 46 wherein said treatment prevents, arrests or 
20 reverts tumor growth and metastasis. 

48. The method of claim 46 wherein said cancer is selected from the 
group consisting of solid tumors, lymphomas, skin cancer, urinary bladder 
cancer, breast cancer, uterine cancer, ovarian cancer, prostate cancer, lung 

25 cancer, colon cancer, rectum cancer, pancreatic cancer, kidney cancer, and 
stomach cancer. 

49. The method of Claim 48 wherein the cancer is breast or colon 
cancer. 

30 

50. The method of claim 49 wherein said breast or colon cancer is 
adenocarcinoma. 
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51. The method of Claim 45 wherein the disorder is a csardiovascuiar 
disorder selected from the group consisting of dilated cardiomyopathy, 
congestive heart failure, atherosclerosis, plaque rupture, reperfusion injury. 

5 ischemia, chronic obstructive pulmonary disease, angioplasty restenosis, and 
aortic aneurysm. 

52. A gene set wherein expression of each member of said gene set is 
modulated as a result of treatment with a compound of claim 1. 

10 

53. The gene set of claim 52 wherein expression of each member of 
said gene set is increased or each member of said gene set is decreased as a 
result of said treatment. 

1 5 54. The gene set of claim 52 wherein the members of said gene set are 

selected from the genes identified in Table 19. 

55. The gene set of claim 52 wherein said gene set is present in a cell. 

20 56. A method for Identifying an agent that modulates the expression of a 

gene set of claim 51, comprising: 

(a) contacting a compound with a test system containing one or more 
polynucleotides conresponding to each of the members of the gene set of claim 
52 under conditions wherein tiie members of said gene set are being expressed; 
25 (b) detemfilning a change in expression of each of said one of more 
polynucleotides of step (a) as a result of said contecting; 

wherein said change in expression in step (b) Indicates modulation of the 
members of said gene set thereby identifying said test compound as an agent 
that modulates the expression of said gene set 

30 

57. The method of claim 56 wherein said change in expression is a 
decrease In expression of said one or more polynucleotides. 
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58. The method of claim 56 wherein said change in expression is a 
change In transcription of said one or more polynucleotides. 

5 59. The method of claim 56 wherein said change in expression is 

detemiined by determining a change in activity of a polypeptide encoded by said 
polynucleotide. 

60. The method of claim 56 wherein said one or more polynucleotides 
10 are present in a cell. 

61. The method of claim 60 wherein said cell is a cancer cell. 

62. The method of claim 60 wherein said cancer cell is a breast or 
15 colon cancer cell. 

63. The method of claim 62 wherein said breast or colon cancer cell is 
an adenocarcinoma cancer cell. 

20 64. The method of claim 60 wherein said cell is a recombinant cell 

engineered to contain said set of genes. 

65. A set of genes comprising a plurality of subsets of genes wherein 
each subset of said plurality is a gene set identified by the method of claim 56. 

25 

66. Compounds identified as having activity using the method of claim 

56. 

67. The gene set of claim 51 wherein said gene set comprises a subset 
30 of the genes of Table 1 9. 

68. The method of claim 56 wherein said compound modulates the 
expression of a subset of genes of Table 1 9. 
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69. A compound of claim 1 and having a structure of Table 13 and 
Table 14 including salts tliereof. 

70. A compound of claim 1 and having a structure of Table 15 and 
5 Table 16 including salts thereof. 

71. A compound of claim 1 and having a structure of Table 17 and 
Table 18 including salts thereof. 
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